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ABSTRACT 

This catalog lists and describes the tasks performed 
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contains performance objectives for related tasks. Included in the 
objectives are standards that must be met and conditions for 
performance of the tasks. Performance guides provided for each 
objective identify the conditions required to complete the task as 
well as a standard of occupation-related requirements for acceptable 
completion of the task. Tasks include maintaining records; 
installing, maintaining, and analyzing laser systems; and repairing 
temperature control systems, beam generation systems, excitation 
systems, low voltage power supply, RF systems, vacuum systems, and 
gas supply systems. The catalog also contains the following 
appendixes: the contents of the standard tool kit used by laser 
systems technicians; a listing by percent of use of those tools by 
surveyed incumbents; a bibliography of sources of standards cited in 
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they appeared in the survey instrument; the disposition of duties and 
tasks within this catalog, and the results of the incumbent responses 
by number and percent performing; a bibliography of state-of-the-art 
references identified during the catalog development; and a graphic 
representation of the Vocational-Technical Education Consortium of 
States developmental model. (KC) 
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USER'S NOTE 



Every effort has been made to ensure that the material 
contained in this catalog was presented in the most 
generic format possible , Performance Guides were 
written as they would apply to most laser systems. 
However, because of the danger involved in using laser 
equipment, it is critical that professional and 
technical discretion be used when utilizing the catalog 
in any environment. All laser system service manuals 
and manufacturer's instructions must be carefully 
followed when performing any of the tasks included 
in this documente The steps in the performance guides 
contained in this catalog are those suggested by the 
Writing Team as applicable to most laser systems, but 
they may not apply tc all laser systems. Consider 
first the instructions provided by the manufacturer 
before following the procedures outlined in this 
catalog* 
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INTRODUCTION 



The Vocational-Technical Education Consortium of States (V-TECS) 
is a cooperative research and developmental effort among several states 
with associate membership being held by the Community College of the 
Air Force; the Department of the Army, Training and Doctrine Command; 
and the U. S. Naval Education and Training Command. 

V-TECS Catalog Description 

This V-TECS catalog was developed for the domain area of Laser 
Systems Technician. 

Laser Technician 
D.O.T. Code 019.181-010 
Laser Systems Technician 
D.O.To Code N/A 
A major portion of the catalog (pages 1 through 151) 
descriptions of the domain area as graphically shown in Figure 1. 

On using the information on a respective catalog page, as 
represented in Figure 1, the following should be noted. 

1. Duties are defined as a major segment of work-related 
activities for the domain area of the laser systems technician . Duties 
are comprised of related tasks. 

2. Tasks are discrete units ot work-related activities that con- 
stitute logical and necessary activities in the performance of a duty. 
A task has definite beginning and ending points in accomplishment and 
generally consists of two or more definite steps in completing. 

3. Duties and tasks are not necessarily in a sequential order. 
However, tasks within a duty were written to be highly-related to the 
respective duty. 

ix 
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DUTY; MAINTAINING LASER StSTEHS 



PERFORMANCE OBJCCTIYE NO; 22 

TASK: Inspect cooler fittings 



STANDARD; All Internal continents, leaks* and cross threaded 
fittings must be identified. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

High voltage probe Shorting bar 

Safety glasses 



PERFORMANCE GUIDE: 



1 . 


Put on safety glasses. 




2. 


Shut down complete laser system 




3. 


Disconnect main power. 




4. 


Insert shorting bar. 




5. 


Attacn high voltage probe. 




6. 


fieasure voltage remaining In system. 






CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS 


BEEN DRAINED 




FROM SYSTEM. 




7. 


Gain access to fittings. 




8. 


Examine inside of transparent hose at fittings 


for contamlnent 




bul Id- up. 




9. 


Examine fittings for coolant leaks. 






a. Replace fittings If necessary. 




10. 


Examine fittings 'or cross threading. 






a. Replace futlngs if necessary. 




11. 


Remove shotting bar 




12, 


Connect main power. 




13. 


Remove safety glasses. 




14. 


Return laser system to service 




IS, 


Prepare service report. 





SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 



4. Performance guides are a series of steps arranged in a 
sequence that when followed would result in the performance and 
completion of a stated task. It should be noted that the listed per- 
formance guides may not be the only sequential steps that could be 
followed. 

5. Performance objectives identify the conditions (such as 
equipment, tools, supplies, and implements) required to complete the 
task (action required) as well as a standard (criterion) of occupa- 
tional-related requirements for acceptable completion of the task. 



In the search for incumbents, Associated Educational Consultants, Inc., 
canvassed more than 1641 possible employers of laser and laser systems 
technicians. Of these, 146 responses were received. However, the majority 
of these incumbents were classified by their employers as electro-optics 
technicians. Because of the relative infancy of the profession, the 
current population of actual laser systems technicians is extremely small. 
Occupational inventories were sent to the seven (7) employers indicating 
that they did indeed employ laser and/or laser systems technicians. 
Seventeen (17) surveys were returned. Continued efforts to identify 
other incumbents failed. The total of 17 rett'rned surveys provided a re- 
sponse rate of just over 50% for the surveys distributed for this catalog. 

The survey instrument consisted of 11 duties, 86 tasks, and a listing 
of 109 tools, equipment, and work-aids, all based upon a state-of-the-art 
review of the domain area and interviews with 16 incumbents. Data were 
processed on the returned surveys; data were analyzed and task synthe- 
sized by a writing team of three (3) laser systems technicians from laser 
manufacturers and manufacturing establ ishments employing laser systems 
technicians. A draft catalog was reviewed by three (3) laser systems 
technicians from Pennsylvania. 

In addition to the performance objectives and performance guides 
section, the catalog also contains the following: 

1. Appendix A, page 153 the contents of the standard tool kit 
used by laser systems technicians. 
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2. Appendix B, page 154, a listing by percent use by surveyed 
incumbents those tools, equipment, and work-aids used in the occupa- 
tion. 

3. Appendix C, page 157, a bibliography of all sources of 
standards cited in the catalog. 

4. Appendix D, page 158, a cross-reference table listing the 
duties and tasks as they appeared in the survey instrument (occupational 
inventory); the disposition of duties and tasks within this catalog; 
and the results of the incumbent responses by number and percent 
performing. 

5. Appendix E, page 167, a bibliography of state-of-the-art 
references identified during the catalog development. 

6. Appendix F, page 169, a graphic representation of the V-TECS 
developmental model • 

V-TECS Catalog Uses 

The intent of this V-TECS catalog is to provide an incumbent 
based description of duties, tasks, performance objectives, performance 
guides, and related data in the domain area of Laser Systems Technician. 
This catalog was compiled for a specific audience, such as instructional 
materials developers, curriculum developers, educators, researchers, 
business or professional or industrial applications, or evaluators, 
for each audience could have wanted a less transferrable outcome. 
However, due to the emphasis of the catalog being incumbent based, all 
the above users and many mor-3 have a researched based document applicable 
to their specific needs. Because of the high technology aspect of this 
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catalog, it is important to read and adhere to the USER'S NOTE at the 
beginning of this document. 

By all means not an all inclusive listing of catalog uses, the 
following is given as examples of catalog implementation. Generically, 
as an incumbent based document, the V-TECS catalog within a specified 
domain area can be applied in the areas of accountability; budget (line 
items dealing with instruction); articulation (both horizontal and 
vertical); resources identifications; needs assessment; competency/ 
performance-based instruction (establishing, monitoring, confirming); 
counseling; individualized instruction; program profits ; program/student 
evaluation; and student placement/progression. 

It must be noted that the V-TECS catalog serves as a resource 
document for all the uses mentioned above and as such cannot be directly 
absorbed or adopted as a specified use. 

Specifically, components of the catalog can be used as follows. 
Duties . The duties are distinct major activities engaged in by 
incumbents. Duties can be used as (1) a functional organization basis 
for instructional programs, (2) a basis for assessment (placement and 
progression), and (3) a basis for terminal objectives. 

Tasks . Duties are constituted with highly related work activities 
called tasks. Tasks can be used as: (1) a functional organization 
for instructional increments within duties, (2) a basis for instruc- 
tional assessment (placement and performance), and (3) a basis for 
planning individualized instruction. Additionally, tasks can serve 
as part of a basis to certify completus of a program or placement of 
individuals within a domain area. 

x i i i 
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Performance Guides . Activities steps (doing steps) in a sequence 
leading to the accomplishment of a task are called performance guides. As 
such, performance guides can serve in (1) establishing enabling instruc- 
tional objectives, (2) curriculum/instructional materials design, and 
(3) establishing enabling standards. 

Performance Objectives . Performance objectives describe the action, 
conditions for actions, and standard of acceptability leading to the 
completing of a task. As such performance objectives can be used 
(1) to establish terminal objectives for instruction/placement, (2) 
as a comparison to existing setting for updating, revising, or con- 
currence, (3) to establish the basis for competency/performance-based 
efforts, (4) in needs assessment, and (5) goal(s) setting. 
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PERFORMANCE OBJECTIVES 
AND 

PERFORMANCE GUIDES 



1 



DUTY: MAINTAINING RECORDS 



PERFORMANCE OBJECTIVE NO. 1 

TASK: Maintain laboratory notebook 



STANDARD: Laboratory notebook must contain all information from 
experiments, recent tests, repairs, and/or operational 
notes. Information logged must be dated and initialed 
when entered into laboratory notebook. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Laboratory notebook 
Notes from tests, observations, 
repairs, etc. 



PERFORMANCE GUIDE: 

1. Obtain current data from notes, technical reports, and 
service reports to be incorporated in laboratory notebook. 

2. Log information into notebook according to categories: 

a. Repairs 

b. Tube characteristics 

c. High voltage power supply characteristics 

d. Low voltage power supply characteristics 

e. Model number and make of equipment. 

3. Date recorded information, 

4. Initial recorded information. 

5. Review notebook with supervisor. 

6. Obtain "witness 11 signature. 

7. Review notebook periodically. 



SOURCE FOR STANDARD: 



1 Writing Team of Incumbent Workers 



DUTY: MAINTAINING RECORDS 



PERFORMANCE OBJECTIVE NO. 2 

TASK: Prepare operational log book 



STANDARD: Operational log book must be dated and initialed. 

Data must include characteristics of tube* low voltage, 
and/or excitation system. 



CONDITIONS FOR PERFORMANCE OF TASK: 
Operational log book 



PERFORMANCE GUIDE: 

1. Observe operation of system or component of system to be 
documented. 

2. Record data which may include: 

a. Beam diameter 

b. Beam divergence 

c. Beam power 

d. Mode change 

e. Gas pressure 

f. Wave length 

g. Pulse rate 

h. Pulse width 

i. High voltage characteristics 
j. Low voltage characteristics 

k. Log time (number of hours operated). 

3. Analyze data . 

4. Record summary analysis. 

5. List start-up and shut-down operator. 

6. Date logged information. 

7. Initial logged information. 

8. Submit operational log book for review. 



SOURCE FOR STANDARD: 



1 Writing Team of Incumbent Workers 




DUTY: MAINTAINING RECORDS 

PERFORMANCE OBJECTIVE NO. 3 

TASK: Prepare shop drawing(s) 

STANDARD: Completed shop drawings must contain latest engineering 
revisions and nust be approved by engineering depart- 
ment. 

CONDITIONS FOR PERFORMANCE OF TASK: 



PERFORMANCE GUIDE: 

1. Obtain drawings of laser system. 

2. Acquire copy of latest engineering revisions to laser system. 

3. Inspect shop drawings. 

4. Change shop drawing(s) to comply with engineering revisions. 

5. Obtain approval of shop drawing(s) from engineering department. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 



Copy of latest engineering revisions 
Shop drawings 
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DUTY: MAINTAINING RECORDS 



PERFORMANCE OBJECTIVE NO. 4 

TASK: Prepare equipment requisition 

STANDARD: Equipment requisition must be signed and dated and mu 
contain all information necessary to fulfill request. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Requisition 
Equipment details 



PERFORMANCE GUIDE: 

Obtain blank requisition form. 
Complete required information as necessary: 

a. Exact type and size of equipment needed 

b. Serial numbers if applicable 

c. Name of project for which equipment is needed 

d. Date by which equipment is needed 

e. Supplier's name 

f . . Supplier's address 

g. Price of equipment 

h. Exact delivery location. 
Sign requisition form as necessary. 
Date requisition form. 

Obtain authorized signature of supervisory personnel. 
Dispatch requisition according to established facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: MAINTAINING RECORDS 



PERFORMANCE OBJECTIVE NO. 5 

TASK: Prepare service report 



STANDARD: Completed service report must be signed and must 

include: descriptions of work performed; results of 
work; list of all parts worked on and repaired; time 
spent; and date of repair. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Parts inventory 
Service report 
Service request 



PERFORMANCE GUIDE: 

1 . Record date. 

2. Record laser malfunction and symptoms. 

3. Note and record all serial numbers of equipment worked on. 

4. Record time sp^nt in repair and/or maintenance of laser. 

5. Describe all work performed. 

6. List all parts used to repair system with part numbers and 
price. 

7. Describe result(s) of service to laser system. 

8. Provide procedure to eliminate recurrence of problems. 

9. Sign computed service report. 

10. Submit completed service report to appropriate department 
according to facility procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: MAINTAINING RECORDS 



PERFORMANCE OBJECTIVE NO. 6 

TASK. Prepare expense report 



STANDARD: Completed expense report must be signed and dated. 

Report must include totaled amounts of itemized cash 
expenses and itemized charged expenses. Receipts must 
be attached to report. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Expense report form 
Receipts 



PERFORMANCE GUIDE: 

1. Obtain expense report torn).. 

2. Fill in name and date. 

3. Fill in report period dates. 

4. Fill in customer facility name and address. 

5. List expenses incurred during specified report period for: 

a. Mileage for personal vehicle 

b. Tolls 

c. Parking 

d. Plane fare 

e. Car rental 

f. Lodging 

g. Meals 

h. Telephone 

1 . Miscellaneous. 

6. Attach receipts to expense report. 

7. Indicate on all expenses whether: 

a. Expense was charged to company (credit cards), or 

b. Expense was paid in cash. 

8. Total all charged expenses. 

9. Total all cash receipts. 

10. Sign and date expense report. 



SOURCE FOR STANDARD: 



1 Writing Team of Incumbent Workers 
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DUTY: MAINTAINING RECORDS 



PERFORMANCE OBJECTIVE NO. 7 

TASK: Update technical manual 



STANDARD: Changes in technical manual must be approved by 

engineering department. Manual must contain latest 
changes in laser system; all changes must be dated 
and initialed. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Laser manufacturer's design update 
Notes on changes 
Technical manual 



PERFORMANCE GUIDE: 

Collect notes on laser system chanqes. 
Submit proposed changes Cper design update} to engineering 
department prior to making changes. 
Add changes to manual. 
Date changes. 
Initial changes. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: INSTALLING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 8 

TASK: Install gaseous laser system 

STANDARD: Primary and secondary water lines must be connected 



and must not leak. Water must flow through laser 
head within temperature range specified in laser 
system service manual. Voltage connectors and cables 
must be tight with no open circuits.. Insulation must 
be intact. Current must run within recommended range 
according to laser system service manual. Shield 
gases and gas supply must flow as specified in laser 
system service manual . Established safety policies 
and procedures must be followed. Any system damage 
must be reported to authorized personnel . Laser 
power output and beam characteristics must meet 
laser system specifications. Caution signs must be 
put in place. 



PERFORMANCE GUIDE: 

1. Inspect shipping crate(s) for damage* 

2. Report any damage to authorized personnel. 

3. Unpack crate(s). 

4. Verify parts inventory with parts received. 

5. Read manufacturer's installation manual. 

6. Place laser system in accordance with laser system specifica- 
tions. 

7. Post caution signs. 

8. Put on safety glasses. 

9. Level laser head in accordance with manufacturer's installa- 
tion manual . 

10. Tie-down laser as required. 




CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
Caution signs 

Helium neon alignment laser 
Laser power meter 
Laser safety goggles for 



Manufacturer's installation manual 
Operational log book 
Oscil loscope 
Safety glasses 

Safety policies and procedures 

Thermometer 

VOM 



specified wave length 
Laser system service manual 
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DUTY: INSTALLING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 8 

TASK: Install gaseous laser system (Continued) 



11. Remove safety glasses. 

12. Put on laser safety goggles. 

13. Align laser internally. 

14. Level and tie-down work station as required. 

a. Turn on helium neon alignment laser. 

b. Align helium neon laser coincident to laser beam. 

c. Place work station in line with helium neon beam. 
Note : Beam must hit centers of entry and exit holes 
in enclosure. 

d. Level jacks at all corners of work station. 

e. Install cover at exit hole if necessary. 

CAUTION: EXIT HOLE MUST BE CLOSED AT ALL TIMES EXCEPT 
FOR ALIGNMENT OR INSTALLATION PROCEDURES. 

f. Align external optics. 

15. Connect shield gas(es) as required in accordance with manu- 
facturer's installation instructions. 

16. Connect input and output secondary water lines as required. 

17. Connect input and output primary water lines as required. 

18. Connect gas supply hose(s) as required in accordance with 
manufacturer's installation instructions. 

CAUTION: DO NOT OPEN GAS VALVE UNTIL AUTHORIZED TO DO SO. 

19. Connect electrical connections in accordance with local 
electrical codes and regulations and manufacturer's installa- 
tion instructions. 

20. Tighten all connections. 

21. Remove obstacles from beam path. 

22. Place beam stop at end of beam path, 

23. Review safety policies and procedures. 

24. Energize laser. 

25. Note that laser tube discharges. 

a. Troubleshoot beam generation system if tube does not 
discharge. 

26. Set current to recommend running range according to laser 
system specifications. 

27. Check mode. 

a. Adjust internal optics if necessary. 

28. Measure output power. 

29. Record reading in operational log book. 

30. Measure laser stability. 

31. Record reading in operational log book. 

32. Remove laser safety goggles. 
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DUTY: INSTALLING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO, 9 

TASK: Install so.l id state CYAG) laser system 



STANDARD: Primary and secondary water lines must be connected 

and must not leak. Water must flow through laser head 
within temperature range specified in laser system 
service manual. Voltage connectors and cables must be 
tight and unbroken. Current must run within recom- 
mended range according to laser system system specifica- 
tions.. Laser power output and beam characteristics 
must meet laser system specifications. Caution s'gns 
must be in place. Any damage to system must be re- 
ported to authorized personnel . 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
Black light 
Caution signs 
Distilled water 
Laser power meter 
Laser pulse detector 
Laser safety goggles for 
specified wave length 



Laser system service manual 
Manufacturer's installation 

manual 
Operational log book 
Oscil loscope 
Phosphor screen 

Safety policies and procedures 

Thermometer 

VOM 



PERFORMANCE GUIDE: 

1. Inspect shipping crate for damage.. 

2. Report any damage to authorized personnel. 

3. Unpack laser power supply and cooler from shipping crate. 

4. Verify parts inventory with parts received. 

5. Read manufacturer's installation manual. 

6. Place laser system in accordance with laser system specifica- 
tions. 

7. Post caution signs. 

8. Test water temperature to see that it is in specified range 
indicated in laser system service manual. 

a. Proceed with step #9 if water temperature is in 
recommended range. 

b. Increase flow of water if temperature is too high, or 

c. Arrange for external chilling system for water intake. 

9. Connect input and output secondary water lines to heat 
exchanger. 
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PERFORMANCE OBJECTIVE NO, 9 

TASK: Install solid state (YAG) laser system (Continued) 



10. Connect input and output primary (closed loop) water lines 
to laser head. 

11. Connect laser high voltage connector from power, supply to 
laser head. 

12. Tighten connector securely. 

13. Connect interlock cable from RF driver to laser head. 

14. Connect RF BNC cable from RF driver to laser head. 

15. Connect input voltage power cable to laser power supply. 

16. Inspect system for any loose or broken connections before 
applying power* 

a. Tighten loose connections if necessary. 

b. Replace broken connections if necessary. 

CAUTION: DO NOT APPLY POWER UNTIL AUTHORIZED TO DO SO, 

17. Fill cooler reservoir tank with distilled water. 

18. Plug voltage input cable into wall source. 

19. Turn on cooler switch. 

20. Note that water is circulating through laser heado 

a. Add more water if low level light is lit. 

21. Review safety policies and procedures* 

22. Remove obstacles from beam patho 

23. Place beam stop at end of beam patho 

24. Put on laser safety goggles. 

25. Energize laser* 

26. Note that lamp igniteSo 

a. Troubleshoot beam generation system if lamp does 
not ignite o 

27. Set current to recommended running range according to laser 
system service manual <> 

28. Place black light and phosphor screen in front of beam 
expander, 

29. Observe that laser is operating in specified mode. 

a* Troubleshoo* beam generation system if laser is not 
operating in specified mode, 

30. Check mode. 

a. Adjust internal optics if necessary* 

31 . Measure output power* 

32. Record reading in operational log book. 

33. Measure laser stability. 
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DUTY: INSTALLING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 9 

TASK: Install solid state (YAG) laser system (Continued) 

34. Record reading in operational log book. 

35. Remove laser safety goggles. 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: MAINTAINING LASER SYSTEMS 



13 



PERFORMANCE OBJECTIVE NO. 10 

TASK: Inspect reflecting mirrors and focusing optics 



STANDARD: All burns, discolorations, dust, film, chips, cracks, 
pits, or scratches must be identified. Reinstalled 
optics must be aligned. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Instructions for cleaning 
optics 

Laser system service manual 



Lens cleaner 
Lens tissue 
Service report 



PERFORMANCE GUIDE: 

1. Shut down laser system. 

2. Disconnect main power. 

3. Wash hands. 

4. Review manufacturer's specifications for position and 
access to optics. 

5. Gain access to optic system. 

6. Identify surface contamination: 

a. Burned coatings 

b. Discolorations 

c. Dust 

d. Film 

e. Chips/cracks/pits 

f . Scratches 

7. Clean or replace optics. 

8. Reinstall optics in system. 

9. Realign optics. 

10. Connect main power. 

11. Return laser system to service. 

12. Prepare service report. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO- 11 
TASK: Clean optics 



STANDARD: Optics must be aligned and must be free of any 

contaminants. Manufacturer's instructions must be 
followed for specific types of optics being cleaned. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Duster 

Isopropyl alcohol 

Laser system service manual 



Lens paper 

Manufacturer's instructions for 

specific optics 
Service report 



PERFORMANCE GUIDE: 

1. Review laser system service manual for access to optics. 

2. Review manufacturer's instructions for cleaning specific 
optics . 

3. Wash hands. 

4. Remove front cap* 

5. Remove set screws from rear cap. 

6. Remove rear cap. 

For stationary mirrors : 

Blow dust off mirro r . 

b. Saturate lens paper with isopropyl alcohol. 

c & Wipe mirrors according to manufacturer's instructions. 
For removable mirrors : 

eu Remove mirror mount(s). 

b. , Blow dust off mirror. 

c. Saturate lens paper with isopropyl alcohol. 

d. Wipe mirrors according to manufacturer's instructions. 

e. Return mirror mount(s) to laser tube. 

f. Replace mirror mount(s). 

g. Align laser optics. 

7. Replace front cap on laser housing. 

8. Replace rear cap on housing. 

9. Tighten set screws on rear cap. 
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PERFORMANCE OBJECTIVE NO. 11 

TASK: Clean optics (Continued) 

10. Test laser operation. 

11. Return laser system to service. 

12. Prepare service report. 

SOURCE FOR STANDARD: 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO, 12 

TASK: Verify Q-switch in YAG laser system 



STANDARD: Q-switch must pass beam in CW (continuous wave) 

position and must block beam in external mode. Laser 
Q-switch power must be in conformance with laser system 
specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Black light 

Laser safety goggles for 
specified wave length 
Laser system service manual 
Lens tissue 




PERFORMANCE GUIDE: 



1. Review laser system service manual. 

2. Put on laser safety goggles. 
3 0 Shut down laser system. 

4. Disconnect main power. 

5. Disconnect RF input cable from Q-switch. 

6. Close shutter* 

7. Remove Q-switch assembly from laser rail. 

8. Inspect both optical surfaces of Q-switch quartz block for 
burns or scratches. 

a P Replace Q-switch if burns or scratches are observed. 

9. Inspect both optical surfaces of Q-switch quartz block for 
dirt or film. 

do Clean optical surfaces if dirt or film is observed. 

10. Replace Q-switch assembly onto laser rail. 

11 . Secure Q-switch. 

12. Place black light and phosphor screen in front of output 
beam expander. 

13. Energize laser. 

14. Open shutter. 

15. Place RF mode switch in CW (continuous wave) position. 
Note; Beam will appear on screen. 

16. Place RF mode switch in external position. 




Methyl alcohol 

Phosphor screen 

Q-switch 

RF power meter 

Service report 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO, 12 

TASK: Verify Q-switch in YAG laser system (Continued) 



17. Observe screen for disappearance of beam, 

a. Proceed with step #18 if beam has disappeared, 

b, Proceed as follows if beam has not disappeared. 

(1) Test RF power level on Q-switch. 

(2) Adjust bragg angle, 

(3) Replace Q-switch if neither (1) or (2) results 
in beam disappearance<> 

18. Close shutter, 

19. Remove black light and phosphor screen. 

20. Remove laser safety goggles, 

21. Return laser system to service. 

22. Prepare service report. 



SOURCE FOR STANDARD: 
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PERFORMANCE OBJECTIVE NO. 13 

TASK: Verify polarizer in YAG laser system 



STANDARD: TEMnn (transverse electromagnetic mode) output must be 
stable with minimum insertion loss. Optical plates 
must be free of dirt, scratches, and film. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Polarizer 

Black light Phosphor screen 

Laser safety goggles for Service report 
specified wave length 



PERFORMANCE GUIDE: 

K Put on laser safety goggles. 

2. Energize laser. 

3. Set laser to normal operating current in TEMqq (transverse 
electromagnetic mode). 

4. Close shutter. 

5. Place black light and phosphor screen in front of output 
beam expander. 

6. Remove cover on polarizer assembly. 

7. Remove polarizer plate block from polarizer assembly. 

8. Inspect both front and back optical plates for: 

a. Burns 

b. Scratches 

c. Dirt 

d. Film. 

9. Replace defective polarizer plate(s) if necessary. 
10. Open shutter. 

IK Peak laser rear mirror for best round multimode beam 
structure. 

12. Insert polarizer plate block into polarizer assembly, 
Note : Beam mode structure on phosphor screen will be dis- 
played as a cross image. 

13. Peak rear mirror to sharpen cross image. 

14. Close shutter. 

15. Shut down laser system. 

16. Remove laser safety goggles. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 13 

TASK: Verify polarizer in YAG laser system (Continued) 



17. Remove black light and phosphor screen from laser output. 

18. Return laser system to service, 

19. Prepare service reporto 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 14 

TASK: Test power/energy output at source 



STANDARD: Power/energy output at source not in conformance with 
laser system specifications must 'be identified. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Laser safety goggles for Operational log book 

specified wave length Power meter/energy meter 

Laser system service manual Service report 



PERFORMANCE GUIDE: 

1. Put on laser safety goggles . 

2. Align power meter/energy meter with beam path. 

3. Check laser system service manual for recommended power output. 

4. Set power meter range. 

5. Zero power meter. 

6. Energize laser. 

7„ Record power reading/energy reading in operational log book. 

8. Determine if power output is within recommended range. 

a. Proceed to step #9 if power output is in conformance 
with laser system service manual. 

b. Troubleshoot beam generation system if power output Is 
not within specified range* 

9. Shut down laser system. 

10. Remove power meter from optical path. 

11. Remove laser safety goggles, 

12. Return laser system to service. 

13. Prepare service report. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 15 

TASK: Verify thermal switch operation 



STANDARD: Thermal switches not activating at temperature 

specified in laser system specifications must be identi- 
fied and replaced. 



CONDITIONS fOR PERFORMANCE OF TASK 

Standard tool kit 
Heat gun 

High voltage probe 
Laser safety goggles for 
specified wave length 



Laser system service manual 
Service report 
Shorting bar 
Thermocouple meter 



ERLC 



PERFORMANCE GUIDE: 

1. Put on laser safety goggles. 

2. Energize laser system. 

CAUTION: DO NOT TURN ON HIGH VOLTAGE POWER SUPPLY. 

3. Insert shorting bar. 

4. Attach high voltage probe* 

5. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

6. Gain access to thermal switch. 

7. Attach thermocouple meter to thermal switch. 

8. Turn on heat gun and direct air to temperature switch. 

9. Observe thermocouple reading when system thermal interlock 
activates. 

10. Compare thermocouple temperature reading to laser system 
specifications. 

a. Proceed to step #11 if readings are in conformance 
with laser system specifications. 

b. Proceed as follows if readings are not in conformance 
until problem has been identified and corrected. 

(1) Replace thermal switch. 

(2) Troubleshoot temperature control system. 

1 1 . Remove shorting bar. 

12- Remove laser safety goggles. 

13. Return laser system to service. 

14. Prepare service report. 

SOURCE FOR STANDARD: 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO, 16 

TASK: Test RF power on Q-switch 



STANDARD: RF forward and reverse power not in conformance with 

laser system specifications and/or Q-switch not holding 
off output beam must be identified. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit RF power meter 

BNC cable Safety glasses 

Laser system service manual Service report 
Operational log book 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down RF driver. 

3. Disconnect BNC cable from RF output. 

4. Connect RF power meter between RF output and Q-switch. 

5. Turn on RF driver power. 

6. Set meter element to forward direction. 

7. Record meter reading in operational log book. 

8. Review laser system service manual for recommended setting. 

9. Adjust RF power control if necessary. 

a. Replace RF driver if power cannot be adjusted to 
recommended setting. 

10. Set meter element to reverse direction. 

11. Record reflective power reading. 

Note; Reflective power must conform to laser system 
specifications. 

12. Determine if reflective power is excessive. 

a. Replace Q-switch, or 

b. Replace RF driver to achieve impedance match. 

13. Remove safety glasses. 

14. Return laser system to service. 

15. Prepare service report. 
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DUTY: MAINTAINING LASER SYSTEMS 
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PERFORMANCE OBJECTIVE NO. 17 
TASK: Change water filter 



STANDARD: Water filter assembly must be free of leaks. Cooler 
flow rate must be in conformance with laser system 
specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 0-ring 

Filter Safety glasses 

Laser system service manual Service report 



PERFORMANCE GUIDE: 



1, Put on safety glasses, 

2, Shut down laser power supply, 

3, Shut down water pump. 

4, Remove water filter canister retainer nut. 

5, Drop filter canister from top assembly, 

6, Remove old filter insert from canister, 

7, Crop new filter insert into canister, 

8, Insert new O-ring, 

9, Seat canister up into top assembly, 

10. Tighten retainer nut, 

11. Add water to cooler reservoir if necessary, 

12. Adjust water flow to recommended rate as specified in 
laser system service manual, 

13. Turn cooler pump on. 

14. Check for leaks. 

15. Check flow rate. 

16. Remove safety glasses. 

17. Return laser system to service. 

18. Prepare service report. 

19. Dispose of defective water filter according to facility 
procedure. 
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PERFORMANCE OBJECTIVE NO. 18 

TASK: Change deionizer cartridge holder 



STANDARD: Deionizer cartridge holder must not leak coolant. 

Coolant level must be in conformance with laser system 
specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Coolant 

Deionizer cartridge 
High voltage probe 
Laser system service manual 



PERFORMANCE GUIDE: 

Put on safety glasses. 
Shut down complete laser system. 
Disconnect main power. 
Insert shorting bar. 
Attach high voltage probe. 
Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Gain access to cartridge holder. 
Close inlet and outlet coolant flow valves. 
Disconnect deionizer cartridge holder housing. 
Remove old cartridge from housing. 
Clean out housing with clean rag. 
Install new cartridge in housing. 
Connect cartridge holder housing. 
Open inlet and outlet coolant valves. 
Clean up any coolant spillage. 
Connect main power. 

Energize laser temperature control system. 
Check cartridge holder for leaks. 

a. Tighten cartridge in housing if necessary. 
Replenish lost coolant in cooler reservoir to recommended 
'ievel specified in laser system service manual. 




Safety glasses 
Service report 
Shorting bar 
VOM 



1. 
2, 
3. 
4, 
5. 
6. 



7, 
8, 
9, 

10, 

11. 

12. 

13. 

14. 

15, 

16 

17. 

18. 



19. 
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PERFORMANCE OBJECTIVE NO. 18 

TASK: Change deionizer cartridge holder (Continued) 



20. Remove shorting bar. 

21. Remove safety glasses. 

22. Return laser system to service. 

23. Prepare service report. 

24. Dispose of defective deionizer cartridge according to 
facility procedure. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 19 

TASK: Adjust power supply output 



STANDARD: Current at power supply output must be in conformance 
with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
High voltage probe 
Laser safety goggles for 
specified wave length 



Laser system service manual 
Service report 
Shorting bar 
VOM 



PERFORMANCE GUIDE; 



1. 
2. 
3. 
4. 
5. 
6. 



7. 

8. 

9. 
10. 
11. 
12. 
13. 
H. 
15. 

16. 
17. 
18. 
19. 



Put on laser safety goggles. 
Shut down complete laser system. 
Disconnect main power. 
Remove power supply cover. 
Insert shorting bar. 
Attach high voltage probe. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Connect VOM in series with laser tube. 
Set VOM range. 
Zero meter. 

Check laser system service manual for specified power output. 
Remove shorting bar. 
Connect main power. 
Energize laser system. 
Note meter reading. 

Adjust current POT (potentiometer) to laser system specifica- 
tions. 

Shut down complete laser system. 
Disconnect main power. 
Disconnect VOM. 

Replace and secure power supply cover. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 19 

TASK: Adjust power supply output (Continued) 

20. Remove laser safety goggles, 
kl. Return laser system to service. 
22. Prepare service report. 

SOURCE FOR STANDARD: 
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PERFORMANCE OBJECTIVE NO, 20 



TASK: Align complete beam delivery path 



STANDARD: Las*r beam must be centered to each beam bender mirror. 
Laser beam must be centered to focusing lens Power 
reading at work surface must be in conformance with 
laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 

Adjustable jack stands 

Black light 

Cross hair 

End cap pin holes 

Helium neon alignment laser 



Laser power meter 

Laser safety goggles for 

specified wave length 
Laser system service manual 
Phosphor screen 
Service report 




PERFORMANCE GUIDE: 



1. Put on laser safety goggles. 

2. Remove work surface focusing lens and guard shield. 

3. Center beam to first beam bender mirror. 

4. Center beam to next beam bender by adjusting previous beam 
bender mirror adjustments. 

5. Continue until all beam bender mirrors are adjusted. 

6. Screw cross hair in focusing lens mount. 

7. Center beam in cross hair using previous beam bender mirror 
mount adjustments. 

8. Remove cross hairs. 

9. Align power meter with beam path. 

10. Zero meter. 

11. Set meter for output power range specified in laser system 
service manua I . 

12. Energize laser. 

13. Adjust laser power output to laser system specifications. 

14. Remove power meter. 

15. Replace work surface focusing lens and guard shield. 

16. Remove laser safety goggles. 

17. Return laser system to service. 

18. Prepare service report. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 21 

TASK: Align laser cavity optics 



STANDARD: Laser must perform in conformance with laser system 

specifications. Laser beam must be centers 1 to focusing 
lens. Power reading at work surface must be in conform- 
ance with la system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK 

Standard tool kit 

Adjustable jack stands 

Black light 

Cross hair 

End cap pin holes 

Expander lens 

Helium neon alignment laser 



PERFORMANCE GUIDE: 

1. Put on laser safety glasses. 

2. Shut down laser power supply. 

3. Shut down power to cooler. 

4. Install one end cap pin hole on both left and right mirror 
mounts. 

5. Position helium neon laser 10 inches in front of front mirror 
mount „ 

6. Position phosphor screen 10 inches in front of front mirror 
mount. 

7. Remove Q-switch from rail on YAG lasers. 

8. Adjust helium neon laser in both horizontal and vertical axis 
until red beam shines through both pin holes and appears on 
screen. 

9. Loosen lock clamps on both left and right mirror adjustments, 

10. Remove pin holes from mirror mounts. 

11. Locate group of 4 reflections in various positions shining 
back on neon laser front plate. 

Note : Fundamental red output beam is your center reference 
beam. 



Laser power meter 

Laser safety goggles for 

specified wave length 
Laser system specifications 
Phosphor screen 
Service report 
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PERFORMANCE OBJECTIVE NO. 21 

TASK: Align laser cavity optics (Continued) 



12. Identify 4 reflections as follows: 

a. Rear mirror 

b. Front mirror 

c. Rear face of crystal rod 

d. Front face of crystal rod. 

13. Rotate crystal rod and/or adjust laser pot assembly so front 
and rear rod reflections superimpose themselves on fundamental 
axis beam. 

14. Adjust rear mirror reflection axis at least 3 or 4 turns off 
axis so laser will not emit beam. 

15. Energize laser and cooler to ignite lamp. 

16. Adjust pump current up and down from 15 amps to 35 amps and 
observe that: 

a. Both rod reflections remain centered on fundamental 
axis. Proceed to b 6 if reflections are not centered . 

b. Rotate rod adjusting pot assembly horizontally or 
slightly adjust red laser position until condition a 
is satisfied* 

17. Lock rod and pot assembly in position. 

Note : Do not move neon laser anymore, as this is the 
reference axis. 

18. Adjust front mirror so its reflection is centered on red beam 
reference axis. 

19 0 Lock down mirror adjustments „ 

20. Place black light and phosphor screen in front of laser. 

21. Turn black light on to illuminate phosphor screen. 

22. Install expander lens on front mirror mount. 

23. Adjust pump current to running current setting recommended 
in laser system specifications * 

24. Adjust rear mirror reflection to superimpose on reference axis, 
Note :; On YAG lasers, 1.06a YAG beam should appear on phosphor 
screen with red beam in center. 

25. Remove black light and screen from front of laser, 

26. Measure output power. 

27. Peak to maximum power with rear mirror adjustment. 

28. Lock rear mirror. 

29. Reduce pump current below threshold. 

30. Reinstall Q-switch on YAG lasers. 

31 > Center its reflections on reference axis. 
32. Lock down. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO, 21 

TASK: Align laser cavity optics (Continued) 



33. Install aperture for specified mode structure. 

34. Remove laser safety goggles. 

35. Set power supply to running current. 

36. Return laser system to service. 

37. Prepare service report. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO: 22 

TASK: Inspect cooler fittings 



STANDARD: All internal contami nents , leaks, and cross threaded 
fittings must be identified. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

High voltage probe Shorting bar 

Safety glasses 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down complete User system. 

3. Disconnect main power, 

4. Insert shortiny bar* 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Gain access to fittings. 

8. Examine inside of transparent hose at fittings for contaminent 
Duild-up. 

9. Examine fittings for coolant leaks. 

a. Replace fittings if necessary. 

10, Examine fittings for cross threading. 

a, Replace fittings if necessary. 

11, Remove shorting bar. 

12, Connect main power. 

13, Remove safety glasses, 

14, Return laser system to service. 
15 Prepare service report. 
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DUTY: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO* 23 

TASK: Inspect air circulating filter(s) 



STANDARD: Air circulating filters that are dirty, oily, or worn 
must be identified. Filters must be installed in con- 
formance with laser system specifications and replaced 
filters must be of the same size and type as recommended 
in laser system service manual. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

High voltage probe Service report 

Laser system service manual Shorting bar 
Light source 



PERFORMANCE GUIDE: 

1. Put on safety glasses* 

2, Shut down laser system. 
3o Disconnect main power. 
4.. Insert shorting bar. 

5, Attach high voltage probe. 

6, Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM, 

7, Locate air filter(sh 

8, Remove filter(s) from system. 

9, Hold filter up to light source* 

10, Examine filter fori 

a, Build-up of dirt and/or oil 

b. Signs of filter deterioration and/or wear. 

11. Clean or replace filter as necessary. 

12, Repeat steps #9 and #10 for each air circulating filter 
within laser system. 

13. Reinstall air filter(s). 

14, Remove shorting bar. 

15. Connect main power. 




• 
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PERFORMANCE OBJECTIVE NO, 23 

TASK: Inspect air circulating filter(s) (Continued) 



16. Remove safety glasses. 

17. Retufn laser system to service, 

18. Prepare service report. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCF OBJECTIVE NO. 24 

TASK: Clean air circulating filter(s) 

STANDARD: Air circulating filters must be free of visible dirt and 
oil and must be installed in conformance w*th laser 
system specifications. 

CONDIT'ONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

Filter coating Shorting bar 

High voltage probe Soap 

Hot air gun Sink 

Laser system service manual Water 
Safety glasses 

PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down laser system. 

3. Disconnect main power. 
Ir.sert shorting bar, 

5. Attach high vo>tage probe. 

6. Measure voltage remaining in system 

FROM^YSTEM 0 PR ° CEED UNTlL ALL V ° LTAGE HAS BEEN DRAINED 

7 . Locate air filter(s). 
S Remove filter(s) from system. 
9 Place filter(s) in sink. 

10. Wash filter(s) with mild soap and water 

11. Rinse clean filter(s) with tap water. 

12. Dry filter(s) with hot air gun. 

' 3 ' spec t ,[, , ia t t"ons ) . W,th C ° at,n9 ' accord1n 9 t0 las ^ system 

"4. Reinstall air filter(s) to system. 

15. Remove shorting bar, 

16. Connect main power. 

17. Remove safety glasses. 

18. Return laser system to service. 

19. Prepare service report. 

SOURCE FOR STANDARD: 
1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO. 25 

TASK: Replace air circulating filter(s) 



STANDARD: Air circulating filter(s) must be replaced with filter(s) 
recommended in laser system service manual. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

Air circulating filter(s) Service report 

High voltage probe Shorting bar 
Laser system specifications 



PERFORMANCE GUIDE: 

K Review laser system specifications for type and size of replace- 
ment filter recommended. 

2. Put on safety glasses. 

3. Shut down laser system. 

4. Disconnect main power. 

5. Insert shorting bar* 

6. Attach high voltage probe. 

7. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM, 

8. Locate air filter(s). 

9* Remove filter(s) from system. 

10. Discard used filter(s). 

IK Install new filter (s) in system. 

12, Remove shorting bar. 

13. Connect main power. 

14, Remove safety glasses. 

15. Return laser system to service. 
16 Prepare service report. 

17. Dispose of defective filter(s) according to facility 
procedure. 



SOURCE FOR STANDARD: 
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PERFORMANCE OBJECTIVE NO. 26 

TASK; Measure power/energy output at work surface 



STANDARD: Measured power/energy output not in conformance with 
laser system specifications must be identified. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 

Laser safety goggles for 

specified wave length 
Laser system service manual 



Oscilliscope 

Power meter/energy meter 
Pulse detector 
Service report 



PERFORMANCE GUIDE: 



K Put on laser safety goggles. 

2- Remove work surface focusing lens and shield. 

3. Align power meter/energy meter with beam path. 

4. Zero meter. 

5. Set meter for output power range. 
6« Energize laser. 

7. Note power reading/energy reading, 

8. Compare reading to laser system specifications: 

a. Proceed to step #9 if power output is within laser 

system specifications. 
b t Troubleshoot beam generation system if power output is 

not within laser system specifications. 

9. Shut down laser. 
10. Remove power meter, 

IK Replace focus lens and shield. 
12, Remove laser safety goggles* 
13 Return laser system to service. 
14. Prepare service report. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO, 27 

TASK: Verify safety interlock system operation 



STANDARD: Laser power supply must shut down when an interlocked 
cover is removed. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Laser system service manual 

Interlock system schematic Service report 

Laser safety goggles for VOM 
specified wave length 



PERFORMANCE GUIDE: 

1. Review interlock system schematic, 

2. Put on laser safety goggle?, 

3. Energize laser system, 

4. Set power to recommended operating current according to 
laser system specifications . 

5. Remove interlocked cover from laser to initiate interlock 
operation, 

6. Determine if laser power supply has automatically shut down. 

a. Proceed as follows if laser power suppL has not shut 
down : 

(1) Check interlock switch with \'0M. 

(2) Check wiring to switch* 

(3) Check interlock relay, 

(4) Check control electronics to relay. 

(5) Replace defective component(s) . 

7. Replace interlocked cover. 

8. Determine if power supply comes on and beam is restored, 

a. Repeat step #6 if not in conformance with laser system 
specifications , 

9. Repeat steps #5-8 for all interlock devices. 

10. Remove laser safety goggles, 

11. Return laser system to service. 

12. Prepare service report. 
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1 Writing Team of Incumbent Workers 



ERLC 54 



39 

DUTV: MAINTAINING LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 28 

TASK: Verify lens focal length 



STANDARD: Lens focal length must correspond to manufacturer's 
stamped distance on focusing lens. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
Focusing lens guard shield 
Laser safety goggles for 
specified wave length 



Measurement medium 

(thermoflax paper, etc.) 
Measuring scale 
Service report 



PERFORMANCE GUIDE: 

1. Put on laser safety goggles. 

2. Remove focusing lens guard shield. 

3. Measure distance from focus lens to work surface with 
measuring scale. 

Note : Be careful not to touch optic surface. 

4. Place measurement medium on work surface table under focusing 
lens. 

5. Adjust laser for low power output. 

6. Energize laser briefly to get focusing lens spot size on 
measurement medium. 

7. Jog work table over to naw section of measurement medium. 

8. Adjust focusing fixture up 1/4 inch. 

9. Energize laser briefly to burn laser focusing lens spot size. 

10. Jog work table again over to new section of measurement medium. 

11. Move focusing lens fixture down 1/2 inch. 

12. Energize laser briefly to burn spot size. 

13. Compare all spot sizes on measurement medium. 

14. Determine if smallest spot size corresponds to stamped distance 
on focusing lens. 

a. Replace focusing lens if focal length does not correspond 
to specified focal length. 

15. Remove laser safety goggles. 

16. Return laser system to service. 

17. Prepare service report. 



SOURCE FOR STANDARD: 
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PERFORMANCE OBJECTIVE NO. 29 

TASK: Verify repetition rate 



STANDARD: Repetition rate must be set according to laser system 
specification for particular application. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

Laser system specifications Service report 
Oscilloscope/ frequency counter 



PERFORMANCE GUIDE: 

1. Put on safety glasses, 

2. Energize laser system. 

CAUTION: LEAVE HIGH VOLTAGE POWER SUPPLY OFF. 

3. Gain access to system pulse generator. 

4. Connect oscilloscope/frequency counter to output of pulse 
generator. 

5. Activate pulse generator. 

6. Adjust pulse generator to laser system specifications using 
oscilloscope/frequency counter if not within specification. 

7. Remove safety glasses. 

8. Return laser system to service. 

9. Prepare service report. 
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PERFORMANCE OBJECTIVE NO. 30 

TASK: Identify symptoms of problem 



STANDARD: Problem must be localized to specific inoperative 

system within total laser system. Laser operator must 
be questioned on laser performance and maintenance 
records must be reviewed. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Laser operator 
Maintenance records 
Operational log book 

PERFORMANCE GUIDE: 

' - Review maintenance records and operational log book for 
laser system. 

2. Discuss maintenance service of laser with maintenance technician 
if necessary. 

3. Discuss problem with laser operator. 

4. Ask laser operator the following questions: 

a. Is the lamp igniting? 
b- Does the lamp remain lit? 

c. Is the cooler functioning? 

d. Is the RF functioning? 

5. Localize problem to general area of concern: 

a. Beam generation system 

b. Temperature control system 

c. Excitation system 

d Low voltage power supply 
e RF system 

f. Vacuum system 

g. Gas supply system. 

6. Troubleshoot area where concern is focused. 



SOURCE FOR STANDARD: 
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PERFORMANCE OBJECTIVE NO. 31 

TASK: Troubleshoot temperature control system 



STANDARD: Temperature control system not in accordance with laser 
system specifications must be identified. Fault 
indicator lights must be operative but must not be 
indicating malfunction of system. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

Laser system service manual Thermometer/thermocouple 

Safety glasses meter 



PERFORMANCE GUIDE: 



K 
2, 
3. 

4. 



5. 

6. 



Review laser system service manual. 

Put on safety glasses, 

Energize laser system, 

CAUTION: DO NOT ACTIVATE HIGH VOLTAGE, 

Check temperature control panel lights for defects. 

a. Replace defective bulb(s). 

b. Repair other defect(sK 

Adjust panel to laser system specifications. 
Check each fault indicated by corresponding panel light as 
follows, and repair or adjust until problem has been corrected. 
No co olant flow indicated 



(b 
(c 
(d 
(e 
(f 

(g 

Over 
~U 
(b 
(c 
(d 
(e 
(f 



Check coolant pump. 
Examine wiring. 
Check fuses. 

Verify circuit breaker operation. 
Check coolant fluid level. 
Verify operation of flow switch. 
Verify operation of temperature control switch. 
temperature 



Check water temperature. 

Check level of cooler refrigerant. 

Verify operation of coolant shut-off. 

Verify operation of compressor. 

Clean secondary coolant filter. 

Verify operation of temperature indicator switch. 
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DUTY: ANALYZING DOWN LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO, 31 

TASK: Troubleshoot temperature control system (Continued) 



Low Coolant Flow 

Ca) Verify operation of flow indicator, 

(b) Clear coolant line of restriction(s). 

(c) Clean secondary coolant filter. 

7. Determine that all fault indicator panel lights are off, 

8. Remove safety glasses, 

9 e Return laser system to service, 
10. Prepare service report. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NOo 32 

TASK: Troubleshoot beam generation system 

STANDARD: Laser power output, threshold current, RF power and 
laser stability must be in conformance with laser 
system specifications . 

CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Operational log book 



PERFORMANCE GUIDE: 

lo Determine required power output range from laser system 

specifications, 
2. Insert laser power meter in beam path. 
3o Put on laser safety goggleso 
4. Energize laser. 
5o Measure laser outputo 

6. Record reading in operational log book. 

7, Measure laser threshold current. 

8. Record reading in operational log book. 

9, Determine if laser output power and threshold current are in 
conformance with laser system specifications. 

a c Proceed to step #10 if readings are in conformance 

with speci ficationSo 
b 0 Proceed through steps below until problem has been 



identified and corrected if reading is not in con- 
formance with specifications. 

(1) Shut down laser power supply. 

(2) Inspect focusing optics, 
(a) Clean optics. 

(3) Align optics. 

(4) Verify Q-switch in YAG laser system. 

(5) Verify polarizer in YAG laser system. 

(6) Replace lamp jacket if necessary. 

(7) Replace flashlamp if necessary 

(8) Replace crystal rod if necessary 

(9) Replace gold cavity if necessary. 



Laser power meter 
Laser safety goggles for 



Oscilloscope 
Pulse detector 
RF meter 
Service report 



specified wave length 
Laser system service manual 
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PERFORMANCE OBJECTIVE NO, 32 

TASK: Troubleshoot beam generation system (Continued) 



(10) Replace gaseous tube if necessary. 

(11) Clean or replace mirror(s). 

C 1 2 ) Replace mirror mount if necessary, 

(13) Verify peak pulse power. 

(14) Verify frequency of pulse train. 

10. Measure RF power * 

11. Record reading in operational log book. 

12. Determine if RF power is in conformance with laser system 
specifications. 

a. Proceed to step #13 if reading is in conformance with 
specifications. 

b c Proceed through steps below until problem has been 
identified and corrected if reading is not in confor- 
mance with specifications: 

(1 ) Replace cable. 

(2) Replace controller box t 

(3) Repair low voltage power supply. 

13. Measure laser stability with pulse detector and osci!loscope< 
14c Determine if stability is within laser system's specified 

range o 

a 0 Proceed to step #15 if stability is within specified 
range. 

bo Proceed through steps below until problem has been 
identified and correctedo 

(1) Check AC ripple percentage on laser supply. 
12) Check lamp cooler water for air bubbles. 
(3) Check laser alignment* 

(a) Realign if necessary* 
(M Check for ar leaks in primary lines, 

15 Remove iase r safety gog^es, 

16 Return laser system to service, 
17, Prepare service report. 



SOURCE FOR STANDARD: 
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PERFORMANCE OBJECTIVE NO, 33 

TASK: Troubleshoot excitation system 



STANDARD: All defective excitation system components must be 
identified. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

High voltage probe Service report 

Laser system service manual Shorting bar 

Osci lloscope VOM 



PERFORMANCE GUIDE: 

1 o Review laser system service manual for recommended power 
readings. 

2. Put on safety glasses. 

3, Connect high voltage probe with oscilloscope to output of 
high voltage power supply. 

4 f Connect high voltage power supply 0 

5. Turn on high voltage power supply. 

6. Measure output voltage. 

7. Confirm power supply failure. 
8 0 Turn off power supply. 

9. Discharge power supply. 
10c Disconnect power supply. 

11, Insert shorting bar. 

12, Attach high voltage probe. 

13o Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 

FROM SYSTEM, 
14 Remove screws from power supply cover, 

15. Remove cover from power supply. 

16. Remove power supply from extrusion, 

17. Set VOM at recommended range * 

18. Zero VOM. 

19. Measure excitation system components proceeding through steps 
#20-28 until problem has been identified and corrected, 

20. Measure high voltage diode(s) resistances. 

a, Replace defective diode(s). 
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PERFORMANCE OBJECTIVE NO. 33 

TASK: Troubleshoot excitation system (Continued) 



21. 


Measure high voltage capacitors. 




a 0 Replace defective capacitors. 


22. 


Test resistorSo 




a. Replace defective resistors. 


23. 


Test SCR (silicon control rectifier). 




a. Replace defective CCR. 


24. 


Ohm high voltage cables. 




a. Replace defective cable(s\ 


25, 


Ohm fuses o 




a e Replace defective fuse(s)„ 


26. 


Ohm th nee-phase contactor 




a. Replace defective three-phase contactor. 


27. 


Ohm high voltage dump contactor. 




a 0 Replace defective dump contactor. 


23. 


Inspect boards. 


29. 


Ohm traces for continuityc 



a. Repair broken traces. 

bo Replace defective boards. 
30. Return power supply to extrusion. 
31 o Replace and secure cover on power supply* 
32 o Remove shorting bar. 

33. Connect main power* 

34. Energize laser« 

35. Confirm excitation system operation. 

a 0 Troubleshoot low voltage power supply if excitation 
system is not operating according to laser system 
specifications. 

b. Return to manufacturer for repair if steps #1-34 do not 
correct problem. 

36 . Remove safety glasses, 

37. Return laser system service if applicable. 

38. Prepare service report. 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: ANALYZING DOWN LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 34 

TASK: Troubleshoot low voltage power supply 



STANDARD: All defective low voltage power supply components 
must be identifiedo 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
High voltage probe 
Laser safety goggles for 
specified wave length 
Laser system service manual 
Safety glasses 



PERFORMANCE GUIDE: 

Review schematic of low voltage circuits and laser system 
service manual for recommended power readings. 
Put on safety glasses. 

Connect VOM to low voltage power supply output. 
Connect main power. 
Energize laser. 
Measure output voltage. 
Confirm power supply failure. 
Shut down laser system. 
Disconnect main power. 
Insert shorting bar. 
Attach high voltage probe. 
Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Remove screws from power supply cover. 
Remove cover from power supply. 
Remove lew voltage power supply from extrusion. 
Set VOM range at recommended setting. 
Zero VOM. 

Measure low voltage components proceeding through steps 
#19-29 until problem has been identified and corrected. 
Measure fuse resistance > 
a. Replace defective fuse. 




Schematic of low voltage 

circuits 
Service report 
Shorting bar 
VOM 



1. 

2. 
3, 
4, 
5, 
6, 
7. 
8, 
9. 

10. 

11. 

12. 



13. 
14. 
15. 
16. 
17. 
18. 
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PERFORMANCE OBJECTIVE NO, 34 

TASK: Troubleshoot low voltage power supply (Continued) 



20. Measure transformer resistance, 

a. Replace defective transformer, 

21. Measure resistance of diode(s). 

a. Replace defective diode(s). 

22. Measure resistance of resistors, 

a. Replace defective resistors, 

23. Measure capacitors. 

a. Replace defective capacitors. 

24. Reset VOM range at recommended setting. 

25. Remove shorting bar. 

26. Connect main power. 

27. Energize laser. 

28. Measure voltage at output of current regulator. 

a. Replace defective current regulator. 

29. Confirm low voltage power supply operation. 

a. Replace low voltage power supply if power supply is 
not operating according to laser system specifications 

30. Return power supply to extrusion. 

31. Replace and secure cover on power supply. 

32. Confirm low voltage power operation. 

a c Troubleshoot excitation system if necessary. 

33. Remove safety glasses. 

34. Return laser system to service. 

35. Prepare service report* 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO. 35 

TASK: Troubleshoot RF s/stem 



STANDARD: Specific problems causing laser beam not holding 

off in external mode and YAG laser not Q-switching 
in conformance with peak power in internal mode as 
specified in laser system service manual must be 
identified. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Black light 
BNC cable 
Expander lens 
Laser safety goggles for 

specified wave length 
Laser system service manual 

9 

PERFORMANCE GUIDE: 

1. Review laser system service manual. 

2, Put on laser safety goggles, 
3 C Energize laser and RF system, 
4 ft Close shutter, 

5, Place black li^ht and phosphor screen in front of output 
mirror. 

6 e Install expander lens on front mirror mount* 

7 0 Open shutter and observe that round beam appears on screen* 

8, Turn ?? mode switch to external position* 

9, Verify disappearance of beam from screen. 

a. Proceed as follows until beam disappears from screen: 

(1 ) Verify RF power* 

(2) Adjust bragg angle* 

(3) Replace Q-switch on YAG laser. 

(4) Replace RF driver* 

10. Turn RF mode switch to CW (continuous wave) position* 
IK Verify reappearance of beam on screen* 

a* Proceed as follows until beam reappears on screen. 

(1) Check controller box and replace if necessary* 

(2) Check mode switch and replace if necessary* 
12. Turn RF mode switch to internal position e 




Oscil loscope 
Phosphor screen 
Pulse detector 
RF power meter 
Service report 
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PERFORMANCE OBJECTIVE NO. 35 

TASK: Troubleshoot RF system (Continued) 



13. Set switch to desired repetition rate. 

14. Connect pulse detector on rear mirror mount, 

15. Connect BNC cable from pulse detector to oscilloscope, 

16. Verify that pulses appear on scope screen, and agree with 
switch setting. 

a. Proceed as follows until pulses appear, 

(1) Verify controller box operation, 

(2) Verify RF driver output* 

(3) Check for beam holdoff at external mode. 

(4) Check for open or shorted BNC cable, 

17. Check RF reflective power on RF meter, 

a. Proceed as follows until RF reflective power is within 
laser system specifications, 

11) Match 50 MHZ Q-switch to RF driver box on YAG 
laser* 

(2) Replace Q-switch on YAG laser, 

(3) Replace RF driver. 

(4) Replace BNC cable* 

18. Close shutter. 

19. Remove black light and screen from beam path. 

20. Remove expander lens and ^ulse detector, 

21. Remove laser safety goggles. 

22. teturn laser system to service, 

23. Prepare service report. 



SOURCE FOR STANDARD: 
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DUTY: ANALYZING DOWN LASER SYSTEMS 



PERFORMANCE OBJECTIVE NO. 36 

TASK: Troubleshoot vacuum system 



STANDARD: All vacuum system leaks and vacuum pump operations 
not in accordance with laser system specifications 
must be identified. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

Laser system service manual Spray bottle containing 
Safety glasses manufacturer's specified 

leak detector 



PERFORMANCE GUIDE: 

1. Review laser system service manual. 

2. Put on safety glasses. 

3. Energize laser system. 

CAUTION: DO NOT ACTIVATE HIGH VOLTAGE. 

4. Determine if vacuum gauge reading is above or below laser 
system's recommended range. 

5. Adjust gas flow to correct vacuum gauge reading. 

6. Observe vacuum gauge. 

a. Proceed to step #7 if reading is in accordance with laser 

system specifications, 
b* Proceed as follows if gauge registers zero until problem 

has been identified and corrected. 

(1) Check vacuum pump for defective fuse(s). 
a. Replace defective fuse(s). 

(2) Check circuit breaker. 

a. Reset circuit breaker. 

(3) Verify operation of vacuum p'unp. 
a. Replace defective pump. 

(4) Check for vacuum hose leaks, 
a. Replace vacuum hose(s). 

(5) Verify operation of gas flow gauge, 
a. Replace defective gas flow gauge. 

(6) Verify operation ot gas solenovJ(s). 
a. Replace defective gas solenoid(s). 
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PERFORMANCE OBJECTIVE NO. 36 

TASK: Troubleshoot vacuum system (Continued) 



c. Proceed as follows if reading is high or other than 
recommended until problem has been identified and 
corrected. 

(1) Turn off gas flow valves. 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS 
CLOSED AND GAS BOTTLE IS SECURE. 

(2) Observe vacuum gauge. 

Note : Gauge should indicate i zero. 

(3) Spray vacuum fittings, mirrors and valves with 
manufacturer's specified leak detector. 

(4) Watch for increase in pressure on gauge. 
Note : Increase indicates leak. 

(5) Repair area where increase in pressure is noted. 

(6) Clean up excess spray solution. 
Purge vacuum system. 

Remove safety glasses. 

Return laser system to service. 

Prepare service report. 
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PERFORMANCE OBJECTIVE NO. 37 

TASK: Troubleshoot gas supply system 



STANDARD: All gas supply system leaks must be identified. Gas 
supply regulators and input pressure gas flow valves 
must be adjusted to laser system's specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Spray bottle containing 

Laser system service manual manufacturer's specified 
Safety glasses leak detector 

Service report 



PERFORMANCE GUIDE: 

1. Review laser system service manual. 

2. Put on safety glasses. 

3. Energize laser system. 

CAUTION: DO NOT ACTIVATE HIGH VOLTAGE. 

4. Locate gas supply regulators, supply lines, and flow 
gauges. 

5. Turn on gas bottle valve. 

6. Listen for gas leaks. 

a. Repair gas leaks if necessary. 

7. Test each gas control flow valve by turning it off and on. 

a. Repair or replace defective valve(s). 

8. Turn off gas bottle valve. 

9. Turn off gas flow valves in laser system. 

10. Turn on gas bottle valve. 

11. Turn off gas bottle valve. 

Note : Steps #8-11 should trap a small amount of gas. 
12v Observe gas pressure gauge for pressure drop. 

a. Proceed to step #13 if pressure is maintained. 

b. Proceed as follows if pressure drops, 

(1 ) Repair gas leaks. 

(2) Repeat steps #8-11 if necessary. 

13. Readjust all valves and flow valves to laser system 
specifications. 

a. Replace gas regulator if pressure does not regulate. 

b. Adjust pressure according to laser system specifications. 



ERIC 70 



DUTY: ANALYZING DOWN LASER SYSTEMS 



55 



PERFORMANCE OBJECTIVE NO. 37 

TASK: Troubleshoot gas supply system (Continued) 



14. Remove safety glasses. 

15. Return laser system to service. 

16. Prepare service report. 



SOURCE FOR STANDARD: 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



PERFORMANCE OBJECTIVE NO. 38 

TASK: Replace cooler fittlng(s) 



STANDARD: Fittings must be clean and must not leak coolant. 
Fittings must not be cross threaded. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool 
Fitting(s) 
High voltage 
Laser system 



kit 
probe 

service manual 



Safety glasses 
Service report 
Shorting bar 



PERFORMANCE GUIDE: 



9 

ERLC 



L Put on safety glasses, 
2* Shut down laser system. 

3. Disconnect main power, 

4. Insert shorting bar. 

5. Attach high voltage probe, 

6o Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
TROM SYSTEM. 

7. Gain access to fitting(s). 

8. Wipe clean all fittings and area around fitting(s) with rag, 

9. Remove fftting(s). 

10o Clean up coolant spillage with rag. 

11. Apply teflon tape to new fitting threads. 

12. Install new fitting(s). 

13, Check fitting(s) for cross threading. 

a. Proceed as follows if fittings are cross threaded 
until problem has been corrected. 

(1 ) Remove fitting 

(2) Reinsert fitting 

(3) Tap fitting in place 

(4) Tighten fitting 

(5) Replace fitting if it is still cross threaded. 

14, Clean up any remaining coolant, 
lb. Remove shorting bar* 

16. Connect main power cord. 

17. Energize laser system. 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



PERFORMANCE OBJECTIVE NO. 38 

TASK: Replace cooler fitting(s) (Continued) 



18. Check fitting(s) for leaks. 

a, Retape leaking fitting(s). 

19. Adjust coolant flow to flow rate recommended in laser system 
specifications. 

20. Remove safety glasses. 

21. Return laser system to service. 

22. Prepare service report. 

23. Dispose of defective cooler fitting according to facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 
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PERFORMANCE OBJECTIVE NO. 39 

TASK: Clean cooler fitting(s) 

STANDARD: Fittingls) must be clean and must not leak coolant. 

Fitting(s) must not be cross threaded or damaged. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Can of compressed air 
High voltage probe 
Laser system service manual 



Safety glasses 
Service report 
Shorting bar 



PERFORMANCE GUIDE: 

1« Put on safety glasses. 

2. Shut down laser power supply. 

3. Disconnect main power. 

4. Insert shorting bar. 

5.. Attach high voltage probe. 

^mtthm V0 l tage remai ning ^ system. 

FROM SYSTEM^ PR0CEED UNTIL ALL V0LTAGE HAS ™ DRAINED 

7o Gain access to fitting(s). 

8 ' cie^n'rag" fUtin9S and ar6a ar0Und f1 ™"9(*) with 

9. Remove fitting(s). 

10, Clean up coolant spillage with rag. 

1 Remove old teflon tape from fitting threads. 

12- Clean inside fitting(s). 

13 Blow out fitting(s) with compressed air 

4 Apply teflon tape to fitting threads. 

'5. Reinstall fittlng(s). 

16 Check fitting(s) for cross threading 

a ' u P n'?n e n. a Ki f0l I 0WS u if fittings are cross dreaded 
until problem has been corrected 

(1) Remove fitting. 

(2) Reinsert f'tting. 

(3) Tap fitting in place. 

(4) Tighten fitting. 

(5) Replace fitting if it is still cross threaded. 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



PERFORMANCE OBJECTIVE NO. 39 

TASK: Clean cooler fitting(s) (Continued) 



17. Clean up any remaining coolant. 

18. Remove shorting bar. 

19. Connect main power. 

20. Energize laser system. 

21. Check fitting(s) for leaks. 

a. Tighten leaking fitting(s), or 

b. Retape leaking fitting(s). 

22. Adjust coolant flow to flow rate recommended in laser 
system service manual. 

23. Remove safety glasses. 

24. Return laser system to service. 

25. Prepare service report. 



SOURCE FOR STANDARD: 




I Writing Team of Incumbent Workers 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 
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PERFORMANCE OBJECTIVE NO. 40 

TASK: Recharge cooling system 



STANDARD: Cooling system must have full charge of refrigeration 
in sight glass when in cooling cycle with no air 
bubbles visible in sight glass. Compressor high side 
pressure must be in accordance with laser system 
specifications. 



CONDITIONS FOR PERFORMANCE OF 

Standard tool kit 
Cooler refrigerant 
Manifold gauges and hoses 



TASK: 

Laser system service manual 
Safety glasses 
Service report 



PERFORMANCE GUIDE: 

K Review laser system service manual, 

2, Put on safety glasses, 

3, Energize system cooler, 

4, Locate high and low pressure valves and fittings on cooler 
compressor. 

5 6 Connect blue hose from manifold gauges to low side fitting on 
compressor. 

5, Connect red hose from manifold gauges to high side fitting on 
compressor, 

7. Connect yellow hose from manifold gauges to refrigerant supply 
tank fitting, 

8. Turn on refrigerant main gas valve, 

9. Bleed air from refrigerant supply hoses. 

10, Crack compressor low and high side valves open 1/2 turn. 
II- Turn cooler control to cool cycle, 

12. Locate refrigerant sight glass, 

13. Open red hose pressure valve in accordance with laser 
system specifications, 

14, Observe high side pressure gauge reading, 

15, Open blue hose coolant supply valve in accordance with laser 
system specifications, 

16. Close all valves when high pressure gauge is in accordance 
with laser system pressure specifications, 

17, Observe coolant gas sight glass. 
Note : No air bubbles should appear. 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



61 



PERFORMANCE OBJECTIVE NO. 40 

TASK: Recharge cooling system (Continued) 



18. Disconnect all gas hoses from system. 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS CLOSED AND 
GAS BOTTLE IS SECURE. 

19. Readjust cooler temperature control to laser system 
specifications . 

20. Remove safety glasses. 

21. Return laser system to service. 

22. Prepare service report. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO. 41 

TASK: Replace temperature sensor(s) 



STANDARD: Thermal switch activation at laser system's specified 

temperature must be verified. Sensors must be securely 
mounted electrically and mechanically* 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

Heat gun Shorting bar 

High voltage probe Temperature sensor 

Laser system service manual Thermocouple meter 

Safety glasses VOM 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down complete laser system. 

3. Disconnect main power. 

4. Insert shorting bar* 

5. Attach high voltage probe* 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HA.; BEEN DRAINED 
FROM SYSTEM. 
K Gain access to temperature sensors* 

8. Disconnect electrical wire- to sensors. 

9. Disconnect temperature sensor from housing* 
10. Remove sensor from system. 

I), Install new sensor in housing, 

12, Connect electrical wires, 

I J Connect vOM across temperature sensors* 

14 Ho«d thermocouple meter near temperature switch. 

ib. IV- on heat gun and direct air to temperature sensors. 

16 Verify temperature sensor operation by thermocouple meter 

reading. 

I? Remove shorting bar. 

18 Connect ma in power. 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



PERFORMANCE OBJECTIVE NO, 41 

TASK: Replace temperature sensor(s) (Continued) 

19, Remove safety glasses. 

20, Return laser system to service, 

21, Prepare service report. 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



64 



PERFORMANCE OBJECTIVE NO. 42 

TASK: Replace defective water pump 

STANDARD: Mounting bolts and electrical wiring must be secure. 

Water pump must not leak and must operate in conform- 
ance with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
High voltage probe 
Laser system service manual 
Safety glasses 



Service report 
Shorting bar 
Water pump 



PERFORMANCE GUIDE: 



1 . 
2. 
3. 
4. 
5, 
6. 



7. 

8. 

9. 
10.. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 



Put on safety glasses. 

Shut down laser power supply. 

Disconnect main power. 

Insert shorting bar. 

Attach high voltage probe. 

Measure voltage remaining in system. 

rJnM^xc!! 0 N ° T PR0CEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
rKUM SYSTEM. 

Gain access to water pump. 

Wipe pump area with clean rag. 

Close supply and return water valves to pump. 

Remove electrical wires. 

Remove input and outlet water lines. 

Remove water pump mounting bolts. 

Remove pump from system. 

Install new pump in system pump mount. 

Secure pump in place with mounting bolts. 

Connect inlet and outlet hoses. 

Clean up any water spillage. 

Connect electrical wires. 

Open supply and return water valves. 

Remove shorting bar. 

Connect main power. 

Energize laser. 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



PERFORMANCE OBJECTIVE NO, 42 

TASK: Replace defective water pump (Continued) 

23. Test water pump for leaks and operation, 

a, Troubleshoot temperature control system if necessary, 

24. Remove safety glasses, 

25. Return laser system to service, 

26. Prepare service report, 

27. Dispose of defective water pump according to facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO, 43 
TASK: Replace flow sensor 



STANDARD: Mounting screws and electrical wiring must be secure. 
Flow sensor nu<st not leak coolant and must operate in 
conformance with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Clean rags 
Flow sensor switch 
Hi gh voltage probe 



PERFORMANCE GUIDE: 

Put on safety glasses. 
Shut down laser system. 
Disconnect main power. 
Insert shorting bar. 
Attach high voltage probe. 
Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Gain access to flow sensor. 
Shut off coolant supply and return valves. 
Wipe area with clean rag. 
Remove electrical wires. 
Remove inlet and outlet coolant lines. 
Remove flow sensor mounting screws , 
Remove flow sensor from system. 
Install new flow sensor in system mount. 
Tighten mounting screws. 
Replace inlet and outlet cooling lines, 
Hean up spilled coolant. 
Connect electrical wires* 
Remove shorting bar. 

Test flow sensor for coolant leaks and operation, 

a. Tighten mounting screws and/or electrical wires if 
necessary, 

b. Troubleshoot temperature control system if necessary. 




Laser system service manual 
Safety glasses 
Service report 
Shorting bar 



1 < 
2, 
3, 
4, 
5, 
6, 



7. 
8, 

9, 
10, 



12, 

13. 

14. 

15 

16. 

17, 

18. 

19, 

20, 
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PERFORMANCE OBJECTIVE NO. 43 

TASK: Replace flow sensor (Continued) 



21. Remove safety glasses. 

22. Return laser system to service. 

23. Prepare service report. 

24. Dispose of defective flow sensor switch according to 
facility procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 
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PERFORMANCE OBJECTIVE NO, 44 

TASK: Repair defective wiring 



STANDARD: Continuity of wiring must be confirmed with ohmmeter. 
All repaired wiring must be stripped and replacement 
connectors must be soldered or crimped on wire ends. 
Wire must be continuous from terminal to terminal. 
Replacement wire must be same color and specification 
as removed wire. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
High voltage probe 
Ohmmeter 

Replacement wire 
Replacement wire connectors 
Safety glasses 



PERFORMANCE GUIDE. 

1. Put on safety glasses. 

2. Shut down laser system* 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM, 
/. Gam access to defective wiring. 

8. Locate faulty wiring termination and start points. 

9, Remove defective wire from wiring harness. 

10. Cut equal length of new replacement wire of same color and 
gauge. 

11. Strip ends of new wire. 

12. Install new wire in harness, 

13. Solder or crimp replacement connector(s) on wire ends. 

14. Connect wire ends to start and terminate points. 

15. Confirm continuity of wire using ohmmeter across wire. 

16. Secure wire in wiring harness. 

17. Remove shorting bar. 



Service report 
Shorting bar 
Solder 

Soldering iron 
Wire strippers 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 
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PERFORMANCE OBJECTIVE NO. 44 

TASK: Repair defective wiring (Continued) 



18. Connect main power. 

19. Remove safety glasses. 

20. Return laser system to service. 

21. Prepare service report. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



70 
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PERFORMANCE OBJECTIVE NO. 45 

TASK: Replace defective hosing 



STANDARD: Cooler hosing must not leak and must be secure in 

system in conformance with laser system specifications, 
All spillage must be removed. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

High voltage probe Shorting bar 

Laser system service manual Service report 
Replacement nosing 



PERFORMANCE GUIDE: 

1. Put on safety glasses, 

2. Shut down laser system, 

3. Disconnect main power, 

4. Insert shorting bar, 

5 % Attacl. high voltage probe, 

6o Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 

FROM SYSTEM, 

7. Gain access to defective hosing, 

8. Measure length of defective hosing, 

9. Measure and cut new length of hosing. 

10, Turn off cooler supply and return flow valves, 

M, Remove defective section of hose from unit. 

12, Remove hose connectors from hose ends if applicable, 

13, Put hose connectors on ends of new hose* 

14, Install and secure new hose in system, 

15, Open supply and return cooler flow valves, 

16. Clean up any cooler water spillage, 

17. Remove shorting bar. 

18. Connect main power. 

19. Turn cooler on. 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 






PERFORMANCE OBJECTIVE NO. 45 






TASK: Replace defective hosing (Continued) 






20. Check system for: 

a. Water leaks 

b* Water level as recommended in laser system service 
manual 

c. Operation according to laser system specifications 
(1) Troubieshoot temperature control system if 
necessary, 

21. Remove safety glasses. 

22. Return laser system to service. 

23. Prepare service report. 






SOURCE FOR STANDARD: 






1 Writing Team of Incumbent Workers 




• 






• 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



PERFORMANCE OBJECTIVE NO. 46 

TASK: Replace heat exchanger 



STANDARD: All hoses and wires must be connected with temperature 
sensor in place* Cooler reservoir must be refilled 
with steam distilled or deionized water. There must 
be no leaks and spillage must be cleaned up. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 

Heat exchanger 

Laser system service manual 

Safety glasses 



Service report 
Steam distilled/deionized 
water 



PERFORMANCE GUIDE: 

1 , Put on safety glasses. 

2, Shut down laser power supply. 

3, Shut down cooler pump. 

4, Drain water from primary water loop. 

5, Disconnect secondary input and output water lines from heat 
exchanger. 

6, Disconnect primary input and output water hoses from top 
chamber of heat exchanger. 

7, Disconnect temperature sensor wires from heat exchanger to 
connector. 

8, Remove teinoerature sensor from heat exchanger T connector. 

9, Remove mounting bolts that hold down heat exchanger. 
10. Remove heat exchanger from cooler compartment. 

IK Install new heat exchanger and bolt in place. 

12. Install eld temperature sensor onto new heat exchanger T 
connector. 

13. Reconnect secondary input and output water hoses onto new 
exchanger. 

14. Reconnect temperature sensor wires. 

15. Reconnect primary input and output hoses to exchanger. 

16. Refill coo^r reservoir. 

Note: Use steam distilled water or deionized water only. 

17. Lnergize cooler pump. 

18. Check for any leaks around fittings. 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



PERFORMANCE OBJECTIVE NO. 46 

TASK: Replace heat exchanger (Continued) 



19. Review laser system specifications. 

20, Test water temperature. 

a. Adjust if necessary 
2K Remove safety glasses. 

22, Return laser system to service* 

23, Prepare service report. 

24, Dispose of defective heat exchanger according to facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO, 47 

TASK: Replace reservoir level switch 



STANDARD: Cooler pump must cycle according to water level in tank, 
Reservoir r^ust be refilled to water line with steam 
distilled deionized water. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

Reservoir level switch Steam distil led/deionized 

Safety glasses water 



PERFORMANCE GUIDE: 

K Put on safety glasses, 

2. Shut down cooler pump. 

3. Drain water from reservoir, 

4. Disconnect molex electrical connector from level switch, 

5. Remove reservoir mounting strap to gain access to retainer 
nut. 

6e Remove level switch retainer nut* 

7 e Pull level switch assembly out of reservoir, 

8, Install new level switch down into reservoir, 

9. Tighten retainer nut, 

10, Reinstall and tighten reservoir mounting strap, 

11, Reconnect molex electrical connector to level switch, 

12, Refill reservoir with water up to water level line. 
Note : Use deionizod or steam distilled water only. 

1 3. Turn on cooler pump, 

14. Remove safety glasses. 

15. Return laser system to service. 
16 Prepare service report. 

17, Dispose of defective reservoir level switch according to 
faci 1 i ty procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of incumbent Workers 
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PERFORMANCE OBJECTIVE NO, 48 
TASK: Replace agitator 



STANDARD: Agitator must be mechanically and electrically secure. 

Agitator must agitate cooling water in cooler reservoir. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

Agitator Service report 

High voltage probe Shorting bar 



PERFORMANCE GUIDE: 

1. Put on safety glasses, 

2. Shut down laser system. 

3. Disconnect main power, 

4. Insert shorting bar. 

5. Attach high voltage probe, 

6. Measure voltage in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

1 r Gain access to cooler agitator and wiring. 

8- Remove motor voltage supply lines. 

9., Remove agitator propeller from agitator motor shaft. 

10. Remove agitator mounting bolts. 

IK Remove agitator from cooler unit mount, 

12. Install new agitator in mount* 

13. Install agitator mounting bolts. 

14. install old propeller on new gitator motor shaft. 

15. Connect motor voltage supply wires. 

16. Ensure that agitator propeller and shaft turn freely, 

17. Remove shorting bar, 

18. Connect mam power 

19. Turn on cooler. 

a. Troubleshoot temperature control system if necessary, 

20. Verify agitator operation, 
21* Remove safety glasses. 

22. Return laser system to service. 

23. Prepare service report. 

SOURCE FOR STANDARD; 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING TEMPERATURE CONTROL SYSTEM 



PERFORMANCE OBJECTIVE NO, 49 

TASK: Replace water solenoid(s) 



STANDARD: Water solenold(s) must be mechanically and electrically 
secure. All spilled coolant must be removed and 
recommended coolant level must be replenished. 
Solenoid must control flow of coolant in conformance 
with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

Coolant Service report 

High voltage probe Shorting bar 

Laser system service manual Water solenoid(s) 



PERFORMANCE GUIDE: 

1. Put on safety glasses, 

2. Shut down laser system, 

3. Disconnect main power, 

4. Insert shorting bar 0 

5. Attach high voltage probe, 

6. Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Close cooler inlet and outlet flow valves, 
8* Gain access to water solenoid(s), 

9^ Remove solenoid voltage wires, 

10. Remove inlet coolant line e 

11. Remove outlet coolant line, 

12. Remove solenoid from mounting bracket, 

13 Install new solenoid in mounting bracket* 

14. Connect solenoid voltage wires, 

15. Replace coolant inlet line, 

16. Replace coolant outlet line. 

17. Clean up spilled coolant with rag, 

18 Open cooler inlet and outlet cooler flow valves. 

19. Replenish any lost coolant, 

20. Test solenoid(s) for coolant leaks. 

21. Remove shorting bar 
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PERFORMANCE OBJECTIVE NO, 49 

TASK: Replace water solenoid(s) (Continued) 



22. Remove safety glasses. 

23. Return laser system to service. 

24. Prepare service report. 



SOURCE FOR STANDARD: 

1 Writing Tt;im of Incumbent Workers 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 50 
TASK: Replace crystal rod 



STANDARD: Crystal rod must be c'ean and secure in laser housing 
with no water leaks on rod faces when cooler is turned 
on. Laser threshold and power at establishing running 
current must be in conformance with laser system 
specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
Clean air hood 
Crystal rod 

Laser system service manual 

Methyl alcohol 

0-rings 

Retainer spanner wrench 
(special ) 



Rod depth insertion tube 
Safety glasses 
Service report 
Surgical gloves 
VOM 



PERFORMANCE GUIDE: 



1. Put on safety glasses, 

2 % Shut down laser supply. 

3, Shut down cooler pump. 

4., Disconnect main power. 

5, Remove left and right beam tubes from rod ends, 

6, Remove hex screws from pressure plates, 

7, Remove left and right lamp jacket pressure plates and 0-rings, 

8, Set up clean air hood, 

9, Tape both ends of rod jacket before removing rod assembly 
from laser housing. 

Note : protect rod from dirt and water, 

10. Remove crystal rod assembly from housing, 

11. Place crystal rod assembly under air hood, 

12. Loosen right lock nut. 

13. Remove crystal from right pressure tube 0-ring. 

14. Wash hands, 

15. Remove right side pressure tube retainer ring. 

16. Replace and tighten lock nut. 

17. Loosen right pressure tube set screw. 

18. Loosen left side lock nut. 
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PERFORMANCE OBJECTIVE NO. 50 

TASK: Replace crystal rod (Continued) 



19. Grasp right side pressure tube hardware with lens tissue and 
carefully pull out of left side pressure tube 0-ring. 

20. Remove crystal from jacket assembly. 

Note : Use surgical gloves or similar precautions in handling 
crystal rod. 

21. Loosen right lock nut. 

22. Remove crystal from riqht pressure tube 0-ring. 

23. Clean replacement rod body and coated ends. 

Note : Standard procedure on cleaning optical surfaces must be 
followed. 

24. Replace right pressure tube 0-ring on rod depth insertion tube. 

25. Insert rod depth insertion tube into pressure tube housing. 

26. Slip right lock nut on pressure tube housing. 

27. Insert one end of rod into rod depth insertion tube and seat. 

28. Tighten right lock nut. 

Note : 0-ring should compress and water seal rod end. 

29. Replace left 0-ring in left pressure tube housing. 

30. Loosen left pressure tube lock nut. 

31. Insert crystal rod into crystal jacket and pass rod into 
left pressure tube housing 0-ring. 

32. Tighten left lock nut. 

33. Loosen right lock nut and remove. 

34. Remove rod depth insertion tube. 

35. Replace with metal pressure tube. 

36. Replace and tighten retainer ring. 

37. Install left and right lock nuts and tighten. 

38. Reinstall crystal jacket assembly back into laser housing. 

39. Reinstall crystal jacket left and right 0-rings and pressure 
plates, 

40. Tighten platec, 

41. Review laser system specifications. 

42. Energize laser, 

43. Check for water leaks. 

44. Test power/energy output at source. 

45. Remove safety glasses. 
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PERFORMANCE OBJECTIVE NO. 50 

TASK: Replace crystal rex- ''Continued) 

46. Return laser system to service. 

47. Prepare service report. 

48. Dispose of defective crystal rod according to facility 
procedure. 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO. 51 

TASK: Replace gaseous tube 



STANDARD: Front and rear caps must be secure on laser housing. 
Wires must be connected between new gaseous tube and 
tube housing. Gaseous tube must discharge. 



CONDITIONS FOR PERFORMANCE OF T 

Standard tool kit 

Laser system service manual 

Laser tube 

0- rings 

Safety glasses 
Service report 



Shorting bar 

Silicone high vacuum grease 
Solder 

Soldering iron 
Spanner wrench 



PERFORMANCE GUIDE; 

Gaseous Laser Without Water Cooler Component : 
1, Put on safety glasses, 
2< Shut down laser power supply. 

3. Disconnect main .power* 

4. Turn off gas supply valve. 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS CLOSED AND 
GAS BOTTLE IS SECURE* 

5. Remove front cap from laser housing. 

6. Remove rear cap from laser housing, 

7. Remove laser tube mounts, 

8. Slide laser tube out of housing* 

9. Disconnect wires from laser tube, 

10. Discard oad tube according to facility procedure. 

IK Connect wires to new laser tube. 

12. Solder wires. 

13. Slide laser'tube into housing. 

14. Replace tube mounts, 

15. Realign cavity if necessary. 

16. Remount front cap onto laser housing* 

17. remount rear cap onto laser nousing. 

18. Turn on gas supply valve. 

19. Energize laser. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 51 

TASK: Replace gaseous tube (Continued) 



20. Check laser tube operation, 

a. Troubleshoot beam generation system if laser does 

not perform in conformance with laser system specifica- 
tion* 

21. Purge vacuum system. 

22. Remove safety glasses. 

23. Return laser system to service, 

24. Prepare service report. 

Gaseous Lasers With Water Cooler Component : 

1 ♦ Put on safety glasses. 

2. Shut down laser system. 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining In system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM, 

7. Shut off gas supply valve, 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS CLOSED AND 
GAS BOTTLE IS SECURE. 

8. Gain access to gaseous tube, 

9. Remove high voltaga wires, 

10. Remove front and rear mirror assembly. 

11. Remove supply and return cooler lines. 

12. Remove gas supply and return hoses. 

■3. Loosen gaseous tube and water jacket mounting brackets. 

14 Remove tube from laser head, 

15. Drain water from gaseous tube water jacket. 

16. Remove water jacket(s) locking nuts and 0-rings with 
spanner wrench. 

17. Remove gaseous tube from water jacket. 

18. Discard bad tube according to facility procedure. 

19. Insert new tube in water jacket. 

20. Gr ease 0-r ing. 

21. Install 0-ring to gaseous tube. 

22. Place locking nuts on gaseous tube. 

23. Tighten nuts with spanner wrench. 

24. Place gaseous tube in laser head mounting brackets, 

25. Realign optics cavity. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 
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PERFORMANCE OBJECTIVE NO 51 

TASK: Replace gaseous tube (Continued) 



26. Connect vacuum inlet and outlet hoses. 

27. Connect supply and return cooler lines, 

28. Tighten gaseous tube mounting brackets. 

29. Install front and rear mirror mounts- 

30. Connect high voltage v.ires* 

31. Realign complete beam delivery path. 

32. Remove shorting bar. 

33. Connect main power, 

34. Energize laser. 

35 Test system for water leaks, 

a. Repair leaks, 
36, Test system for vacuum leaks, 

a, TrouDleshoot vacuum system. 
37 % Purge vacuum system. 

38, Check power output. 

a. Adjust power to meet laser system specifications. 

39. Remove safety glasses* 

40 Return laser system to service, 
4L Prepare service report. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM < 



PERFORMANCE OBJECTIVE NO, 52 
TASK: Replace mirror(s) 

STANOARD: Mirror must be secure in mount with mirror peak 

controls locked in place. Mirrors must be aligned 

for optimum power and mode as specified in laser system 

service manual . 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
Label 

Laser safety goggles for 

specified wave length 
Laser system service manual 
Lens tissue 
Methyl alcohol 



Mi rror 
Mirror box 
Mirror holder tool 
Mirror removal -retainer 
Operational log book 
Service report 




PERFORMANCE GUIDE: 



1. Shut down laser power supply, 

2* Wash hands.. 

3., Put on laser safety goggles, 

4. Remove mirror retainer ring from mirror mount, 

5. Remove mirror using mirror holding tool. 

6. Place old mirror in mirror box* 

7. Label status of mirror in operational log book, 

8. Place new mirror into holder tool. 

9. Clean mirror on both sides. 

10 Install new mirror into mount, 

Note : Mirror arrow should point in toward rod. 

11. Replace and tighten retainer ring. 

12, Real ign laser cavity* 

13, Energize laser, 

14. Repeak mirror tor optimum power according to laser system 
specifications* 

15., Lock mirror peak controls* 

16. Remove laser safety goggles. 

17. Return laser system to service. 

18. Prepare service report. 

19. Dispose of defective mirror according to facility procedure. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



85 



PERFORMANCE OBJECTIVE NO. 53 



TASK: Replace gold cavity 



STANDARD: Block assembly must be secure in housing. Anode and 
cathode wires must be connected, and laser must be 
free of leaks. Lzser threshold and power must be in 
conformance with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 

Adjustable jack stand(s) 

Black light 

End cap pin holes 

Expander lens 

Gold cavity 

Helium neon alignment laser 




PERFORMANCE GUIDE: 



Laser safety goggles for 

specified wave length 
Laser system service manual 
0-rings 

Phosphor screen 
Service report 



1. Review laser system service manual. 

2. Shut down laser power supply. 

3. Wash hands. 

4. Put on laser safety goggles. 

5. Remove anode and cathode wires from lamp jacket assembly. 

6. Remove left and right lamp jacket pressure plates. 

7. Remove left and right beam tubes from crystal jacket ends. 

8. Remove pressure plates and 0-rings from left and right sides 
of crystal jacket ends. 

9. Remove crystal jacket rod assembly from laser housing. 

10. Remove lamp jacket assembly from laser housing. 

11. Remove top cover of laser housing assembly. 

12. Remove gold cavity block assembly. 

13. Remove both left and right gold end plates from gold 
cavity block assembly. 

14. Separate two halves of gold cavity block assembly. 

15. Remove gold cavity. 

16. Install new gold cavity into gold cavity block halves, 

17. Tighten in place. 

18. Install left and right end platas onto block assembly. 

19. Insert entire block assembly back into laser housing. 

20. Tighten block assembly. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 53 

TASK: Replace gold cavity (Continued) 



Install laser housing cover. 

Tighten screws down evenly to prevent water leaks. 
Replace lamp jacket assembly pressure plates. 
Install lamp jacket assembly. 
Instal 1 new 0-rings. 

Replace crystal jacket assembly pressure plates. 

Install crystal jacket assembly. 

Reposition anode and cathode wires on lamp jacket. 

Replace left and right beam tubes in crystal rod assembly. 

Turn laser cooler pump on. 

Check for water leaks. 

Realign lase*\ 

Remove laser safety goggles. 
Return laser system to service. 
Prepare service report. 

Dispose of defective gold cavity according to facility 
procedure. 
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21. 
22. 
23. 
24. 

25, 
26. 
27, 
28, 
29. 
30. 
31. 
32 , 
33, 
34. 
35. 
36. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO, 54 
TASK: Replace electrode(s ) 



STANDARD: Electrical and mounting screws must be secure and laser 
system must operate in conformance with laser system 
specifications . 



CONDITIONS FOR PERFORMANCE OF irK: 

Standard tool kit 
E1ectrode(s ) 
High, voltage probe 
Laser system service manual 
Oscilloscope 



PERFORMANCE GUIDE: 

Put on safety glasses* 
Shut down laser power supply. 
Disconnect main power. 
Insert shorting bar. 
Attach high voltage probe. 
Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Gain access to electrode(s). 
Wipe access area with clean rag. 
Wash hands , 

Remove electrode electrical and mounting screw(s). 
Pull electrode(s) from plasma tube. 

Note : Care must be taken to avoid damage to plasma tube. 
Install new electrode(s) t 
Screw in electrical and mounting screw(s). 
Purge vacuum system. 
Remove shorting bar, 
Connect main power* 
Energi ze laser. 

Test operation of laser system. 

a. Troubleshoot beam generation system if necessary. 
Remove safety glasses. 




Safety glasses 
Service report 
Shorting bar 
Vacuum fore pump 



5, 

6, 



7, 
8, 
9. 
10. 

n. 
\i. 

13. 
14, 
15. 
16. 
17. 
18. 



19. 
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PERFORMANCE OBJECTIVE NO, 54 

TASK: Replace electrode(s ) (Continued ) 



20, Return laser system to service. 
21* Prepare service report. 

22, Dispose of defective electrode(s ) according to facility 
procedure. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 
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PERFORMANCE OBJECTIVE NO, 55 
TASK: Replace polarizer 



STANDARD: Polarizer must be secure and aligned with beam path. 

Laser output must be polarized as specified in laser 
system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 

Adjustable jack stands 

Black 1 ight 

End cap pin holes 

Expander lens 

Laser power meter 

Laser system service manual 



Lens tissue 

Methyl alcohol 

Phosphor screen 

Polarizer plates 

Helium neon alignment laser 

Safety glasses 

Service report 



PERFORMANCE GUIDE. 

1, Put on safety glasses, 

2, Shut down laser system 6 
3c Disconnect main power. 

4 Remove screws from top cover of polarizer. 

5. Remove alien screws from Brewster block assembly. 

6. Pull Brewster block assembly up out of mounting cube. 

7. Loosen set screws. 

8 Remove polarizer optic plates. 

9, Clean both sides of new polarizer plates. 

Note : Use only methyl alcohol and lens tissue. 

10, Install new polarizer plates onto Brewster block assembly, 

11. Install Brewster block into mounting cube. 

12 Tighten Brewster block. 

13 Replace and tighten cover. 
14, Align optics. 

lb. Purge vacuum system. 

16. Remove safety glasses. 

17, Return laser system to service, 

18, Prepare service report. 

19. Dispose of defective polarizer according to facility 
procedure . 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO, 56 
TASK: Replace Q-switch 



STANDARD: Q-switch must hold off beam with continuous RF on and 
Q-switch in pulse position. Power output must be with- 
in laser system's specified range with bragg angle 
adjusted for minimum output. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Laser safety goggles for 
Adjustable jack stands specified wave length 

Black light Laser system service manual 

End cap pin holes Phosphor screen 

Expander lens Q-switch 

Helium neon alignment laser Service report 
Laser power meter 



PERFORMANCE GUIDE: 

1, Review laser system service manual* 

2, Put on laser safety goggles, 

3, Shut down laser system, 

CAUTION; IF Q-SWITCH HAS EXTERNAL RF DRIVER BOX , MAKE SURE 
RF MODE SWITCH IS IN "OFF" POSITION, 

4, Disconnect main power. 

5, Remove RF cable from Q-switch assembly, 

6 Remove left and right beam tubes from Q-switch assembly. 

7 Remove alien screws from Q-switch base plate, 

8, Lift and remove Q-switch from laser rail. 

9, Place new Q-switch on rail, 

10, Replace and tignten alien screws* 

11, Connect RF cable to Q-switch, 

12, Energize laser system. 

1 3 e Realign Q-switch to laser axis. 

14, Turn on RF power to external position, 

15. Measure power out with power meter, 

16, Adjust bragg angle control for minimum output. 

17, Switch mode to Q-switch position on driver box. 

18. Replace left and right beam tubes. 

19. Remove laser safety goggles. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 56 

TASK: Replace Q-switch (Continued) 

20. Return laser system to service. 
21 . Prepare service report. 

22. Dispose of defective Q-switch according to facility 



procedure. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 57 
TASK: Repair beam expander 



STANDARD: Both positive and negative lenses must be clean and 

free of burns. Laser output power must return to laser 
system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard too) kit Methyl alcohol 

Laser system service manual Safety glasses 
Lens tissue Service report 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down laser power supply. 

3. Loosen hand lock ring on beam expander. 

4. Unscrew beam expander counterclockwise from laser front 
mirror mount* 

5. Observe both positive and negative lenses for burns or dirt, 

6. Clean lens with methyl alcohol and lens tissue. 

7. Replace burnt lens if necessary. 

a. Remove negative lens retainer ring. 

b. Remove lens with tweezers. 

c. Clean and install new lens with tweezers. 

Note : Observe direction of lens curvature prior to 
removal of lens. 

d. Install and tighten retainer ring. 

8 Repeat steps #5-7 for positive lens replacement. 
9. Reinstall beam expander on front mirror mount. 
*0 Screw beam expander on clockwise, 

1 1 . Tighten hand lock ring. 

12. Energize laser. 

13 Adjust power supply to recommended running current 
according to laser system specifications. 

14. Remove safety glasses. 

15. Return laser sytem to service, 

16. Prepare service report. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO- 58 
TASK: Replace mirror mount 



STANDARD: Mirror mount must be tight and centered on laser beam 
axis. Peaking knobs must move freely • 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Adjustable jack stands 
Black light 
End cap pin holes 
Expander lens 

Helium neon alignment laser 



PERFORMANCE GUIDE: 

1 . Put on safety glasses • 

2. Shut down laser power supply, 

3. Pull rear beam tube out of rear mirror mount. 

4. Wash hands, 

5. Remove mirror cell from old mount and transfer to new mount, 

6. Remove hex screws from mirror mount laser base plate. 

7. Remove old mirror mount, 

8. Install new muror mount, 

9* Replace and tighten down hfix screws- 

10. Check that horizontal and vertical peaking knobs move 

freely without sticking. 

IK Realign rear mirror to crystal rod axis. 

12. Replace rear beam tube into rear mount, 

13 Repeat steps #4-11 to replace front mirror mount. 

14. Remove safety glasses. 

\b Return lase> system to service 

16. Prepare service report, 

l7 % Dispose of defective mirror mount according to facility 
procedure. 
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Mirror mount 

Mirror mount retainer 

Phosphor screen 

Safety glasses 

Service report 
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DUTV: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 59 

TASK: Replace laser housing assembly 



STANDARD: Laser housing must be secured to casting with no 

water leaks. Laser threshold and power at established 
current must be in conformance with laser system 
speci f ications . 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
Adjustable jack stands 
Black light 
End cap pin holes 
Expander lens 

Helium neon alignment laser 



Laser housing assembly 
Laser system service manual 
Phosphor screen 
Safety glasses 
Service report 




PERFORMANCE GUIDE : 



1, Put on safety glasses, 

2, Shut down laser system. 

3, Disconnect main power. 

4, Remove water hose from inlet manifold. 

5 Drain water from housing into reservoir. 

6 Remove water hose from output manifold. 

7 Disconnect lamp wires from lamp jacket assembly, 

8, Remove left and right beam tubes from crystal jacket ends. 

9. Remove tie-down screws from housing brackets to laser casting. 
10 Lift out entire laser housing assembly from laser casting. 

H, Remove top housing cover. 

12 Transfer laser components to new laser housing assembly: 
a Inlet manifold and 0-rmg 
d. Output manifold and 0-ring 
c Top cover 0-ring 

d. Gold cavity block assembly 

e. Lamp sleeves 

f. Lamp jacket assembly and pressure plates 

CAUTION: OBSERVE POLARITY OF LAMP WHEN INSERTING IN 
NEW HOUSING. 

g. Crystal jacket assembly and pressure plates 
Top cover 

i. Left and right housing tie-down brackets. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO, 59 

TASK: Replace laser housing assembly (Continued) 



13. Reinstall entire housing assembly back onto laser casting, 

14. Tighten housing assembly. 

15. Attach input-output hoses to manifolds. 

16. Tighten hoses. 

17. Connect lamp wires to lamp jacket ends. 
18 c Turn on cooler, 

19, Check for water leaks and correct if necessary. 

20, Review laser system specifications. 

21 , Energize laser. 

22, Check for lamp ignition. 

23, Realign laser. 

24, Remove safety glasses. 

25, Return laser system to service, 
26 0 Prepare service report. 

27. Dispose of defective housing assembly according to facility 



procedure. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 60 
TASK: Replace flash lamp 



STANDARD: Flash lamp must ignite and remain lit. Lamp glass 

must be clean and lamp retainer must be free of leaks. 
Laser threshold and power at established running 
current must be in conformance with laser system 
specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Flash lamp 
High voltage probe 
Lamp extraction tool 
Lamp retainer spanner wrench 
Lamp seating tool 
Laser system service manual 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down lasei power supply. 

3. Insert shorting bar. 

4. Attach high voltage probe. 

5. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM, 

6. Shut down power to cooler. 

7. Remove lamp power electrode from lamp jacket* 

8. Remove lamp retainer from lamp jacket end. 

9. Extract lamp from lamp jacket. 

10. Clean glass area of new lamp. 

11. Insert lamp into lamp jacket* matching polarization of lamp 
and lamp jacket. 

12. Seat lamp securely into electrode lamp socket. 

13. Reinstall lamp retainer. 

Note : Tighten securely to prevent water leaks. 

14. Reinstall power electrode in lamp socket end. 
CAUTION: HIGH VOLTAGE PRESENT. 

15. Tighten securely to prevent arcing. 

16. Turn cooler pump on. 

17. Check for leaks. 



Lens tissue 
Methyl alcohol 
Safety glasses 
Service report 
Shorting bar 
VOM 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 60 

TASK: Replace flash lamp (Continued) 



18. Review laser system service manual. 

19. Remove shorting bar. 

20. Energize laser. 

21. Check that lamp ignites and remains lit. 

22. Remove safety glasses. 

23. Return laser system to service. 

24. Prepare service report. 

25. Dispose of defective lamp jacket according to facility 



procedure. 



SOURCE FOR STANDARD: 



1 Writing Team of Incumbent Workers 




ERJ.C 



113 



98 




DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO- 61 
TASK: Replace lamp jacket 



STANDARD: Flash lamp must light and remain lit. Lamp glass 
must be clean and lamp retainer must be free of 
leaks. Laser threshold and power at established 
running current must be in conformance with laser 
system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
High voltage probe 
Lamp extraction tool 
Lamp jacket 

Lamp retainer spanner wrench 

Lamp seating tool 

Laser system service manual 



Lens tissue 
Methyl alcohol 
0-rings 

Safety glasses 
Service report 
Shorting bar 



PERFORMANCE GUIDE: 



2. 
3. 
4, 
5. 



6 
7 
8 
9 

10 
1 I 
12 
13 
14 
15 
16 
17 
18 
19 
20 



Put on safety glasses. 

Shut down laser power supply. 

Insert shorting bar. 

Attach high voltage probe. 

Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Shut down power to cooler. 

Remove lamp power electrode from lamp socket. 

Remove flash lamp from lamp jacket. 

Remove hex screws from left pressure plates. 

Remove outer pressure plate. 

Remove thin 0-ring from lamp jacket end. 

Remove inner pressure plate. 

Remove thick 0-ring from lamp jacket end. 

Repeat steps #9-13 for right side pressure plates. 

Pull lamp jacket completely out of laser housing. 

Insert new lamp jacket into laser housing. 

Replace thick 0-nng, 

Place thick 0-ring back over left side of lamp jacket. 
Install inner pressure plate back over lamp jacket. 
Replace thin 0-ring. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO, 61 

TASK: Replace lamp jacket (Continued) 



Place thin O-ring over jacket end. 

Install outer pressure plate back over lamp jacket. 

Install hex screws through both pressure plates and tighten 

using lock washer and flat on each screw. 

Repeat steps #17-23 for right side of jacket. 

Clean lamp glass prior to insertion. 

Insert lamp into jacket matching polarization of lamp and 
lamp jacket. 

Seat lamp securely into electrode lamp socket. 

Reinstall lamp retainer securely. 

Reinstall power electrode in lamp socket end, 

CAUTION: POWER EL7CTR0DE MUST BE FIRM TO PREVENT ARCING, 

Turn cooler pump on. 

Check for water leaks. 

Review laser system specifications. 

Remove shorting bar. 

Energize laser. 

Check that lamp ignites and remains lit. 
Remove safety glasses. 
Return laser system to service. 
Prepare service report. 

Dispose of defective lamp jacket according to facility 
procedure 
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22. 
23. 

24. 
25. 
26. 

27. 
28. 
29. 



30. 
31. 
32. 
33. 
34. 
35, 
36. 
37. 
38. 
39 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 62 

TASK: Collimate beam expander 

STANDARD: Diameter of beam must be equal when compared at 
8 feet and at 4 inches. 

CONDITIONS FOR PERFORMANCE OF TASK: ' 



PERFORMANCE GUIDE: 

1. Energize laser to recommended operating current as per laser 
system service manual. 

2. Put on laser safety goggles. 

3. Close laser shutter internally. 

4. Place phosphor screen 4 inches from beam expander output. 

5. Turn on black light to illuminate screen. 
6„ Open internal shutter. 

7. Note diameter of beam on screen. 

8. Move screen and black light out to a distance of 8 feet. 

9. Note diameter of beam on screen. 

10. Compare diameter of beam at 8* feet and at 4 inches. 



a. Proceed as follows if diameter of beam is larger 
at 8 feet than at 4 inches. 

(1) Loosen lock ring on positive lens. 

(2) Rotate lens clockwise one turn or more. 

(3) Recheck beam diameter at 8 feet and at 4 inches. 

(4) Repeat steps # (2) and (3) until diameter is 
equal at both distances. 

(5) Tighten lock ring when diameter is equal. 

b. Proceed as follows if diameter of beam is smaller 
at 8 feet *han at 4 inches: 

(1) Loosen lock nut on positive lens. 

(2) Rotate lens counter clockwise one turn or more. 

(3) Recheck beam diameter at 8 feet and at 4 inches. 

(4) Repeat steps #b.(2) and b.(3) until diameter is 
equal at both distances. 

(5) Tighten lock ring when diameter is equal. 



Standard tool kit 
Black light 

Laser safety goggles for 



Laser system service manual 
Phosphor screen 
Service report 



specified wave length 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 
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PERFORMANCE OBJECTIVE NO, 62 

TASK: Collimate beam expander (Continued) 



11. Close internal shutter, 

12. Remove laser safety goggles. 

13. Return laser system to service, 

14. Prepare service report. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



102 



PERFORMANCE OBJECTIVE NO, 63 

TASK: Verify peak pulse power 



STANDARD: Calculated peak pulse power must be in conformance 
with peak pulse power recommended in laser system 
service manual , 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Frequency counter 
Laser power meter 
Laser safety goggles for 
specified wave length 



Laser system service manual 
Operational log book 
Oscilloscope 
Pulse detector 
Service report 



PERFORMANCE GUIDE: 



3, 
4, 
5, 
6, 
7. 
8. 
9, 
10. 

11 . 

12 
13. 
14, 
15. 



16, 
17. 
18. 
19. 



Energize laser system. 

Adjust running current to recommended current specified in 

laser system service manual. 

Put on laser safety goggles. 

Attach laser power meter. 

Check that laser is Q-switching. 

Measure power out of front mirror. 

Record reading in operational log book. 

Install laser pulse detector on rear mirror mount. 

Attach oscilloscope. 

Record pulse width reading from oscilloscope in operational 
log book. 

Connect frequency counter into sync out connection on back 
of RF driver. 

Record counter reading in operational log book. 
Multiply pulse width reading times frequency reading. 
Divide result into power reading. 

Compare calculation with peak power pulse specified in 
laser system specifications. 

Note : Calculation and specified peak power pulse must be 
equal . 

Shut down laser. 
Remove laser safety goggles. 
Return laser system to service. 
Prepare service report. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 



PERFORMANCE OBJECTIVE NO, 64 

TASK: Verify frequency of pulse train 



STANDARD: Deviation between frequency counter reading and dial 
setting on RF must be within laser system specifica- 
tions . 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Frequency counter 
Laser system service manual 
Operational log book 



Oscilloscope 
Pulse detector 
Safety glasses 
Service report 



PERFORMANCE GUIDE: 

1. Put on safety glasses, 

2. Energize laser system, 

3. Operate laser at running current specified in laser system 
service manual . 

4. Install pulse detector in beam path for front mirror mount, 

5. Connect cable from pulse detector output to oscilloscope 
input. 

6. Check that laser is Q-switching and pulse chain appears on 
scope screen, 

7. Set RF driver control dial to desired repetition rate. 
Note : Setting range 100 hertz to 80 kilohertz. 

8. Observe oscilloscope to verify pulse chain is stable* 

9. Connect frequency counter input to RF driver sync output, 
with BNC cable, 

10. Turn on counter 

11. Record reading from counter in operational log book, 

12. Record reading on dial setting in operational log book. 

13. Compare readings; 

a. Proceed to step #14 if readings are in conformance 
with lase^ system specifications, 

b. Troubleshoot RF system if readings do not conform 
to laser system specifications. 

14. Install pulse detector on rear mirror mount. 

15. Repeat steps #5-13 for rear mirror mount verification of 
frequency of pulse train. 
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DUTY: REPAIRING BEAM GENERATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 64 

TASK: Verify frequency of pulse train (Continued) 

16. Remove safety glasses. 

17. Return laser system to service. 

18. Prepare service report. 

SOURCE FOR STANDARD: 

! Writing Team of Incumbent Workers 
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DUTY: REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 65 

TASK: Replace high voltage capacitors 



STANDARD: High voltage capacitors must be securely connected 
and must be installed according to laser system 
specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

High voltage capacitors Service report 

High voltage probe Shorting bar 
Laser system service manual 



PERFORMANCE GUIDE: 

Put on safety glasses. 
Shut down laser power supply. 
Disconnect main power. 
Insert shorting bar. 
Attach high voltage probe. 
Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Remove high voltage power supply from extrusion. 
Remove defective capacitor from circuit. 
Insert replacement high voltage capacitor(s) in circuit 
according to laser system service manual. 
Secure high voltage capacitor in circuit. 
Return high voltage power supply to extrusion. 
Remove shorting bar. 
Connect main power. 
Energize laser. 

Listen for arcing. Proceed as follows until problem has been 
corrected if laser is arcing: 

a. Ensure that all cables are away from grounding 
surfaces. 

b. Check potting compound for breakdown or degradation. 
(1) Repair if necessary. 

c. Troubleshoot excitation system if necessary. 




4. 
5. 
6. 



7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
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DUTY: REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO- 65 

TASK: Replace high voltage capacitors (Continued) 

16. Remove safety glasses, 

17. Return laser system to service. 

18. Prepare service report. 

19. Dispose of defective capacitor(s) according to facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 66 

TASK: Replace high voltage diodes 



STANDARD: Soldered joint must be shiny and smooth. Diodes 

must be installed with negative and positive polarity 
in conformance with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Shorting bar 

Hi gh voltage probe Solder 

Laser system service manual Soldering iron 

Needle nose pliers Solder puller 

Safety glasses Wire cutters 
Service report 




PERFORMANCE GUIDE: 



1. Put on safety glasses. 

2. Shut down laser power supply. 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Remove excitation circuit from extrusion. 

8. Heat solder joints of diode(s) with soldering iron. 

9. Remove solder from solder joint with solder puller. 

10. Remove defective diode(s). 

Note : Observe polarity of diode prior to removal. 

11. Place .new diode in board observing polarity of previous 
diode. 

12. Heat solder joint(s) with soldering iron. 

13. Solder joint until soldered joint is shiny and smooth. 

14. Cut excess diode leads close to soldered joint. 

15. Return excitation circuit to extrusion. 

16. Remove shorting bar. 

17. Connect main power. 

18. Energize laser. 

19. Review laser system service manual. 
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DUTY: REPAIRING EXCITATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 66 

TASK: Replace high voltage diodes (Continued) 



20. Measure high voltage power output. 

a. Adjust voltage to meet laser system specifications, 

21. Remove safety glasses. 

22. Return laser system to service. 

23. Prepare service report. 

24. Dispose of defective high voltage diode(s) according to 
facility procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 67 

TASK: Replace SCR (silicon control rectifier) 

STANDARD: SCR must be secure Soldered joints must be smooth 

Sft2 , ,^ciSJit p ;s i r i,t be consistent with laser 

CONDITIONS FOR PERFORMANCE OF TASK: 

HL a ? d cinV r ° 01 k1t , Service ^rt 

S?2 S1 " k com P°und Shorting bar 

High voltage probe Solder 

Laser system service manual Soldering iron 

Safety glasses V0M y 

PERFORMANCE GUIDE: 

1 . Put on safety glasses. 

2. Shut down laser power supply. 

3. Disconnect main Dower. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6 * SnSnS V °l tage remainin 9 ^ system. 

FROM SYSTEM? PR0CEED UNTIL ALL V0UAGE HAS BEEN DRAINE D 

7. Remove laser supply bottom cover. 

8. Loosen and remove nut from cathode of SCR 

9. Remove wire lug from cathode stud. 

10. Unsolder and remove anode wire from SCR 
M. Unsolder and remove gate wire from SCR 

Remove SCR from mounting bracket. 
13. Check that mica insulator is not damaged on bracket. 
U flnn^ 5 P l * ? amaged 1nsulat ion if necessary. 

15 ffijn n Jlro C °T Wd t0 n6W SCR Catnode ™ un ^9 base, 
ib. install new SCR into mounting bracket 

6. Install and tighten nut on SCR. 
17. Attach VOM. 



18. 



Test to ensure that SCR cathode is electrically isolated 
from chassis bracket. 'soiaiea 



19. Solder anode wire back on new SCR. 

20. bolder gate wire back on new SCR 

21. Repeat steps #8-20 to replace other defective SCRs . 
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DUTY: REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 67 

TASK: Replace SCR (silicon control rectifier) (Continued) 



22. Replace laser supply bottom cover. 

23. Remove shorting bar, 

24. Connect main power, 

25. Energize laser. 

26. Remove safety glasses. 

27. Review laser system specifications. 

28. Return laser system to service. 

29. Prepare service report. 

30. Dispose of defective SCR according to facility procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO. 68 

TASK: Replace defective board (s) 



STANDARD: Input and output connectors must be securely connected 
and all mounting screws must be tightened to chassis. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

Board(s) Shorting bar 

High voltage probe VOM 
Safety glasses 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down laser power supply. 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Remove bottom laser supply cover. 

8. Disconnect input connector from board. 

9. Disconnect output connector from board. 

10. Remove mounting screws from beard. 

11. Remove defective board. 

12. Install new board. 

13. Install mounting screws into new board. 

14. Tighten screws to chassis. 

15. Connect input connector. 

16. Connect output connector. 

17. Replace bottom laser supply cover ( 

18. Remove shorting bar. 

19. Connect power cable. 

20. Energize laser. 

21. Remove safety glasses. 

22. Return laser system to service* 

23. Prepare service reporto 

24. Dispose of defective board (s) according to facility 
procedure. 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING EXCITATION SYSTEM 



ERLC 



PERFORMANCE OBJECTIVE NO, 69 

TASK: Repair defective board(s) 



STANDARD: Board(s) must operate in conformance with specifica- 
tions. All soldered joints must be smooth and shiny, 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Service report 

High voltage probe Shorting bar 

Laser system service manual Solder 

Oscilloscope Soldering iron 

Safety glasses Wire 



PERFORMANCE GUIDE: 

1. Put on safety glasses, 

2. Shut down laser power supply. 

3. Disconnect main power,, 

4. Insert shorting bar, 

5. Attach high voltage probe, 

6. Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM, 

7. Remove defective board(s) from extrusion, 

8. Inspect boards for cracks or broken or lifted trace(s). 

a. Remove loose trace (s). 

b. Solder wire to bridge broken board(s), 
c e Replace cracked or broken board(s), 

9. Return board to extrusion. 

10. Remove shorting bar. 

1 1 . Connect main power. 

12. Energize laser. 

13. Verify board operation, 

a. Troubleshoot excitation system if power supply does 
not operate in conformance with laser system 
speci fications. 

14. Remove safety glasses. 

15. Return laser system to service. 

16. Prepare service report. 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Worker? 
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DUTY: REPAIRING EXCITATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 70 

TASK: Replace high voltage cable(s) 



STANDARD: Cable(s) must be securely connected and tube mounts 
must be tight. Laser system must operate without 
arcing, at recommended running current as specified 
in laser system service manual. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

High voltage cable Service report 

High voltage probe Shorting bar 

Laser system service manual 



PERFORMANCE GUIDE: 

1 . Put on safety glasses. 

2. Shut down laser power supply. 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Disconnect high voltage cable from high voltage power supply, 

8. Remove rear end cap on laser tube housing. 

9. Remove front cap on laser tube housing. 

10. Loosen tube mounts. 

11. Slide tube out of housing« 

12. Disconnect high voltage cable(s) from tube. 

13. Connect replacement high voltage cable to laser tube. 

14. Slide tube back into housing. 

15. Tighten tube mounts. 

16. Remount front cap on laser tube housing. 

17. Remount rear cap on laser tube housing. 

18. Connect high voltage cable to high voltage power supply. 

19. Remove shorting bar. 

20. Connect main power. 

21 . Energize laser. 

22. Review laser system service manual « 
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DUTY; REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 70 

TASK: Replace high voltage cable(s) (Continued) 



23. Listen for arcing. Proceed as follows if arcing is present. 

a. Ensure that all cables are away from grounding surfaces. 

b. Check potting compound for breakdown or degradation. 
(1) Repair if necessary. 

c. Troubleshoot excitation system. 

24. Remove safety glasses. 

25. Return laser system to service. 

26. Prepare service report. 

27. Dispose o' defective cable according to facility procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 71 

TASK: Replace defective resistor(s) 



STANDARD: Defective resistor must be soldered in place using 
resistor with values as specified in laser system 
service manual. All soldered joints must be smooth 
and shiny. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Shorting bar 

High voltage probe Solder 

Laser system service manual Soldering iron 

Resistors Srlder puller 

Safety glasses VOM 
Service report 



PERFORMANCE GUIDE: 

1 . Put on safety glasses. 

2. Shut down laser power supply. 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Remove high voltage power supply from extrusion. 

8. Heat soldered joints of defective resistor. 

9. Remove solder. 

10. Remove defective resistor from circuit. 

11. Install replacement resistor in circuit using laser system 
specifications for resistor value. 

12. Solder resistor in circuit. 

13. Return high voltage power supply to extrusion. 

14. Remove shorting bar. 

15. Connect main power. 

16. Energize laser. 

17. Measure high voltage output. 

a. Adjust voltage to meet laser system specifications. 

18. Remove safety glasses. 



e 131 
ERIC 



DUTY: REPAIRING EXCITATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 71 

TASK: Replace defective resistor(s) (Continued) 



19. Return laser system to service. 

20. Prepare service report. 

21. Dispose of defective resistor(s) according to facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 72 

TASK: Replace defective fuse(s) 



STANDARD: Defective fuse must be replaced with fuse of current 

and voltage rating specified in laser system specifica- 
tions. Power supply must operate in conformance 
with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
Fuse pullers 
Fuses 

High voltage probe 

Laser system service manual 



Safety glasses 
Service report 
Shorting bar 
VOM 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down laser power supply. 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Remove power supply from extrusion. 

8. Remove defective fuse from fuse holder. 

9. Review laser system specifications, 

10. Install new fuse in fuse holder with voltage and current 

rating in accordance with laser system specification. 
IK Return power supply to extrusion. 

12. Remove shorting bar. 

13. Connect main power. 

14. Energize laser. 

id. Check power supply operation. Proceed as follows if power 
supply does not operate in accordance with laser system 
specifications . 

a. Verify that fuse replacement iraets laser system specifica- 
tions. 

b. Check boards supplied by low voltacj power supply for 
shorts. 

c. Troubleshoot low voltage power supply. 
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DUTY: REPAIRING EXCITATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 72 

TASK: Replace defective fuse(s) (Continued) 



16. Remove safety glasses. 

17. Return laser system to service. 

18. Prepare service report. 

19. Dispose of defective fuse(s) according to facility procedure. 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING EXCITATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 73 

TASK: Replace three-phase contactor 



STANDARD: Contactor must be secure in mount. All hook up wires 
must be mechanically and electrically mounted. 
Wiring must not be frayed. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Contactor 

High voltage probe 
Laser system service manual 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down complete laser system, 

3. Disconnect main power, 

4. Insert shorting bar, 

5. Attach high voltage probe. 

6. Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Gain access to contactor. 

8. Remove contactor solenoid energizer wires. 

9. Remove contactor phase power wires. 

10. Remove contactor mounting screws, 

11. Remove contactor from system. 

12. Install new contactor. 

13. Connect phase power lines. 

14. Connect solenoid energizer wires, 

15. Remove shorting bar. 

16. Connect main power. 

17. Energize system. 

18. Test high voltage power supply, 

a, Adjust voltage to conform with recommended range 
in laser system service manual, 

19. Remove safety glasses. 



Safety glasses 
Service report 
Shorting bar 
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DUTY: REPAIRING EXCITATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 73 

TASK: Replace three-phase contactor (Continued) 

20. Return laser system to service. 

21. Prepare service report. 

22. Dispose of defective contactor according to facility 
procedure . 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING EXCITATION SYSTEM 



PERFORMANCE OBJECTIVE NO. 74 

TASK: Replace high voltage dump contactor 



STANDARD: High voltage dump contactor wires must be soldered 
in place and ground wire must be connected. All 
soldered joints must be smooth and shiny. Contactor 
must discharge high voltage power supply when de- 
activated. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Shorting bar 

High voltage contactor Solder 
High voltage probe Soldering iron 

Safety glasses Solder puller 

Service report VOM 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down complete laser system. 

3. Disconnect main power. 

4. Insert Porting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM, 

7. Gain access to high voltage dump contactor. 

8. Unsolder and remove high voltage wire from contactor. 

9. Unsolder and remove two low voltage solenoid wires. 
10. Disconnect ground wire. 

IK Remove dump contactor from bracket. 

12. Place new dump contactor in bracket and screw infct place. 

13. Solder high voUage wire on to contactor. 

14. Solder two low voltage wires to contactor solenoid. 

15. Connect ground wires. 

16. Remove shorting bar. 

17. Connect main power. 

18. Energize laser. 

19. Check operation of contactor. 

a, Troubleshoot excitation system if necessary. 
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DUTY: REPAIRING EXCITATION SYSTEM 
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PERFORMANCE OBJECTIVE NO. 74 

TASK: Replace high voltage dump contactor (Continued) 

20. Remove safety glasses. 

21. Return laser system to service. 

22. Prepare service report. 

23. Dispose of defective high voltage dump contactor according 
to facility procedure. 

SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING LOW VOLTAGE POWER SUPPLY 

PERFORMANCE OBJECTIVE NO. 75 
TASK: Replace capacitor(s) 

STANDARD: Capacitor must be soldered in circuit and installed 
according to laser system service manual. Soldered 
joints must be smooth and shiny. 

CONDITIONS FOR PERFORMANCE OF TASK: 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down laser power supply. 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Remove high voltage power supply from extrusion. 

8. Heat soldered joints of defective capacitor. 

9. Remove solder. 

10. Remove defective capacitor from circuit. 

11. Install replacement capacitor in circuit according to laser 
system specifications. 

12. Solder capacitor in circuit* 

13. Return power supply to extrusion. 

14. Remove shorting bar. 

15. Connect main power. 

16. Energize laser. 

17. Check low voltage power supply operation. 

a. Troubleshoot low voltage power supply if necessary. 

18. Remove safety glasses. 



Standard tool kit 

Capaci tor(s ) 

High voltage probe 

Laser system service manual 

Safety glasses 

Service report 



Wire cutters 



Solder puller 
VOM 



Shorting bar 
Solder 
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PERFORMANCE OBJECTIVE NO. 75 

TASK: Replace capacitor(s) (Continued) 



19. Return laser system to service. 

20. Prepare service report. 

21. Dispose of defective capacitor(s) according to facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING LOW VOLTAGE POWER SUPPLY 
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PERFORMANCE OBJECTIVE NO- 76 
TASK: Replace diode(s) 



STANDARD: Diodes must be in place and must be soldered smooth 
and shiny. Low voltage power supply wire must be 
connected. Polarity must be in conformance with laser 
system service manual specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Shorting bar 

Diode(s) Solder 

High voltage probe Soldering iron 

Laser system service manual Solder puller 

Safety glasses VOM 
Service report 



PERFORMANCE GUIDE: 

1. Review laser system service manual. 

2. Put on safety glasses. 

3. Shut down laser power supply. 

4. Disconnect main power. 

5. Insert shorting bor. 

6. Attach laser power meter. 

7. Measure voltage remaining in system 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

8. Disconnect wires from low voltage power supply. 

9. Remove power supply from extrusion. 

10. Heat soldered joints. 

11 . Remove solder. 

12. Remove defective diode. 

13. Install replacement diode in circuit according to laser 
system specifications. 

14. Solder diode in circuit. 

15. Return power supply to extrusion. 

16. Remove shorting bar. 

17. Reconnect low voltage power supply wires. 

18. Check low voltage power supply operation, 

a r Tighten wire connections, or 

b. Adjust power input until it is in conformance with 
laser system specifications. 
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DUTY: REPAIRING LOW VOLTAGE POWER SUPPLY 



PERFORMANCE OBJECTIVE NO, 76 

TASK: Replace diode(s) (Continued) 



19, Remove safety glasses. 

20. Return laser system to service. 

21. Prepare service report. 

22, Dispose of defective diode(s) according to facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING LOW VOLTAGE POWER SUPPLY 



PERFORMANCE OBJECTIVE NO- 77 

TASK: Replace low voltage power supply 



STANDARD: Input wires must be connected to transformer and out- 
put wires must be connected to low voltage power 
supply. Power must be adjusted to voltage recommended 
in laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
High voltage probe 
Laser system service manual 
Low voltage power supply 



PERFORMANCE GUIDE: 

Put on safety glasses. 
Shut down laser power supply. 
Disconnect main power. 
Insert shorting bar. 
Attach high voltage probe. 
Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Disconnect wires from low voltage power supply. 
Remove defective power supply from system. 
Connect input wires (AC) to transformer. 
Reconnect output wires (DC) to low voltage power supply. 
Remove shorting bar. 
Connect main power. 
Energize laser. 

Review laser system service manual, 
Attach VOM. 

Measure output of low voltage power supply, 
a. Adjust voltage up or down until it is in conformance 
with laser system specifications. 
Remove VOM. 

Remove safety glasses. 




Safety glasses 
Service record 
Shorting bar 
VOM 



1. 

2. 
3, 
4, 
5. 
6. 



7, 
8, 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 



17, 
18, 
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DUTY: REPAIRING LOW VOLTAGE POWER SUPPLY 



128 



PERFORMANCE OBJECTIVE NO. 77 

TASK: Replace low voltage power supply (Continued) 

19. Return laser system to service. 

20. Prepare service report. 

21. Dispose of defective low voltage power supply according to 
facility procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING LOW VOLTAGE POWER SUPPLY 
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PERFORMANCE OBJECTIVE NO. 78 
TASK: Replace transformer 



STANDARD: Transformer must be soldered smooth and shiny, in 

circuit with secondary and primary wiring in conform- 
ance with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
High voltage probe 
Laser system service manual 
Safety glasses 
Service report 
Shorting bar 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down laser system. 

3. Disconnect main power. 

4. Insert shorting bar. 

5. Attach high voltaoe probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Remove power supply cover* 

8. Remove power supply. 

9. Heat solder joints on defective transformer. 
10. Remove solder. 

Tl. Wire transformer, secondary and primary according to laser 
system specifications. 

12. Place transformer in power supply circuit. 

13. Solder transformer in circuit. 

14. Return power supply to extrusion. 

15. Replace and secure power supply cover. 

16. Remove shorting bar. 

17. Check low voltage power supply operation. 

a. Troubleshoot low voltage supply if operation is not 
in conformance with laser system specifications. 



Solder 

Soldering iron 

Solder puller 

Transformer 

VOM 

Wire 
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DUTY: REPAIRING LOW VOLTAGE POWER SUPPLY 



PERFORMANCE OBJECTIVE NO, 78 

TASK: Replace transformer (Continued) 



18, Remove safety glasses, 

19. Return laser system to service, 

20, Prepare service report. 

21. Dispose of defective transformer according to facility 
procedure. 



SOURCE FOR STANDARD: 

I Writing Team of Incumbent Workers 
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DUTY: REPAIRING RF SYSTEM 



PERFORMANCE OBJECTIVE NO. 79 

TASK: Replace RF cable connector(s) 



STANDARD: Center pin must be soldered smooth and shiny to 
cable end and center pin must be seated into RF 
connector. Cable connector(s) must be attached 
according tc laser system service manual specifica- 
tions . AH cable shields must be braided according 
to manufacturer's instructions. Cable must be 
attached between RF driver and Q-switch without 
arcing or shorting* 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit RF cable connector 

Crimp tool Safety glasses 

High voltage probe Service report 

Laser system service manual Shorting bar 

Manufacturer's instructions Solder 

for RF cable connector Soldering iron 
Ohmmeter 



PERFORMANCE GUIDE: 

1. Put on safety glasses, 

2. Shut down RF driver. 

3. Disconnect main power, 
4« Insert shorting bar* 

C. Attach high voltage probe, 

6. Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 

FROM SYSTEM. 
7 f Remove RF cable from driver to Q-switch , 

8. Cut defective connector off of RF cable. 

9, Attach replacement cable connector according to laser 
system service manual * 

10, Braid cable shields according to manufacturer's instruc- 
tions o 

11 . Attach ohmmeter* 

12 0 Check between center pin and outer shield for any possible 
short, 

a. Repeat steps #7-10 if cable is shorted* 

• 
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DUTY: REPAIRING RF SYSTEM 
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PERFORMANCE OBJECTIVE NO, 79 

TASK: Replace RF cable connector(s) (Continued) 



13. Connect cable back between RF driver and Q-switch. 

14. Remove shorting bar. 

15. Connect RF driver power. 

16. Remove safety glasses. 

17. Return laser system to service. 

18. Prepare service report. 

19. Dispose of defective RF cable connector according to 
facil ity procedure. 



SOURCE FOR STANDARD: 

1 Waiting Team of Incumbent Workers 
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DUTY: REPAIRING RF SYSTEM 



PERFORMANCE OBJECTIVE NO. 80 
TASK: Replace RF driver 



STANDARD: Controller box, RF output and low voltage supply 
must all be connected to RF driver. Heat sink 
compound must be smoothly and evenly distributed 
across back of RF driver box. 



CONDITIONS FOR PERFORMANCE 

Standard tool kit 
Heat sink compound 
High voltage probe 
Safety glasses 



OF TASK: 

Service report 
Shorting bar 
VOM 



PERFORMANCE GUIDE: 

1. Put on safety glasses. 

2. Shut down RF driver. 

3. Disconnect main power. 
4 0 Insert shorting bar. 

5. Attach high voltage probe. 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7. Remove connector from RF driver to controller box. 

8. Remove RF output connector. 

9. Remove power connector from low voltage supply to RF driver. 

10. Remove mounting screws from bulkhead wall to RF driver 
box. 

11. Remove RF driver box. 

12. Apply heat sink compound to back of replacement RF driver 
box. 

Note : Spread compound evenly across surface. 

13. Mount replacement driver onto bulkhead wall with mounting 
screws. 

14. Tighten down replacement driver. 

15. Reconnect controller box connector to RF driver. 

16. Reconnect RF output connector. 

17. Reconnect RF low voltage power supply connector to RF 
driver. 

18. Remove shorting bar. 
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PERFORMANCE OBJECTIVE NO. 80 

TASK: Replace RF driver (Continued) 



19. Turn RF power back on. 

20. Remove safety glasses, 

21. Return laser system to service. 

22. Prepare service report. 

23. Dispose of defective RF driver according to facility 
procedure . 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING VACUUM SYSTEM 



PERFORMANCE OBJECTIVE NO. 81 
TASK: Replace vacuum pump 



STANDARD: Mo unting bolts, vacuum input hose, power cable* and 
exhaust line must be secure in system. Oil level 
and operation of vacuum pump must be in conformance 
with laser system specifications. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
High voltage probe 
Laser system service manual 
Oil 

Safety glasses 




PERFORMANCE GUIDE: 



K Put on safety glasses, 

2, Shut down laser system. 

3. Disconnect main power. 

4. Insert shotting bar, 

5. Attach high voltage probe* 

6, Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7, Gain access to vacuum pump. 

8. Wipe area clean with rag, 

9, Disconnect pump input hose. 

10, Label cable wires before disconnecting to maintain phase 
relationships . 

11, Disconnect pump power cable* 

12, Disconnect pump exhaust line. 

13, Remove pump mounting bolts. 

14, Remove pump from system. 

15, Check new pump for oil level. 

a* Add oil to level recommended in laser system service 
manual . 

16, Place new pump in laser system. 




Service report 
Shortin g bar 
Vacuum pump 
VOM 
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PERFORMANCE OBJECTIVE NO. 81 

TASK: Replace vacuum pump (Continued) 



17. Reinstall mounting bolts. 

18c Tighten bolts . 

19. Connect vacuum input hose. 

20. Connect power cable according to labeling on wires. 

21. Connect exhaust line. 

22. Remove shorting bar. 

23. Connect main power. 

24. Energize User. 

25. Test laser vacuum system. 

a. Troubleshoot vacuum system if necessary. 

26. Purge vacuum system. 

27. Remove safety glasses, 

28. Return laser system to service. 

29. Prepare service report, 

30. Dispose of defective vacuum pump according to facility 




procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING VACUUM SYSTEM 



PERFORMANCE OBJECTIVE NO, 82 

TASK: Replace vacuum hosa(s) 



STANDARD: Vacuum hose end(s) must be cleanly cut and hose 

clamp(s) must be secure on fitting(s). Vacuum grease 
must be applied evenly and without caking. Vacuum 
system must be purged and must not leak* 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
High voltage probe 
Oscilloscope 
Safety glasses 
Service report 



PERFORMANCE GUIDE; 

Put on safety glasses. 
Shut down laser power supply. 
Disconnect main power. 
Insert shorting bar. 
Attach high voltage probe. 
Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Gain access to defective vacuum hose(s). 
Remove hose and clamps. 
Measure and cut new lengths of hose. 
Pull hose clamps off old hose. 
Put new clamps on hose. 
Insert new hose back in system. 

Apply thin coat of vacuum grease on end of each fitting. 
Push hose back on fittings. 
Tighten hose clamps. 
Remove shorting bar. 
Connect main power. 
Energize laser. 




Shorting bar 
Tape measure 
Vacuum hose 
Vacuum grease 



1 . 
2. 
3, 
4. 
5, 
6, 



7, 
8. 
9, 

10. 

IK 

12. 

13, 

14. 

15. 

16. 

17. 

18. 
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DUTY: REPAIRING VACUUM SYSTEM 
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PERFORMANCE OBJECTIVE NOo 82 

TASK: Replace vacuum hose(s) (Continued) 



19. Check vacuum system for leaks. 

a. lighten hose clamps if necessary<> 

20. Purge vacuum system. 
?!„ Remove safety glasses. 

22. Return laser system to service. 

23. Prepare service report. 

24. Dispose of defective vacuum hose(s) according to facility 
procedure o 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING VACUUM SYSTEM 



PERFORMANCE OBJECTIVE NO. 83 
TASK: Purge vacuum system 



STANDARD: Vacuum system must be free of contaminated gas and 
must be filled with gas specified in laser system 
service manual « 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 

Laser system service manual 

Safety glasses 

Service report 



PERFORMANCE GUIDE: 

1. Review 7 .aser system service manual. 

2. Put on safety glasses, 

3. Energize laser system. 

CAUTION: DC NOT ACTIVATE HIGH VOLTAGE. 

4. Turn off all gas supply valves. 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS CLOSED 
AND GAS BOTTLE IS SECURE* 

5. Turn on vacuum pump* 

6. Run vacuum pump until pressure is stabilized and within 
laser system specifications for evacuated system. 

a, Troubleshoot vacuum system 1f specified pressure 
cannot be achieved. 

7. Fill laser to pressure and composition specified in laser 
system service manual, 

8o Remove safety glasses. 
9. Return laser system to service. 
10, Prepare service report,. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING VACUUM SYSTEM 
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PERFORMANCE OBJECTIVE NO. 84 

TASK: Change vacuum pump oil 



STANDARD: Vacuum pump must be replenished to sight glass with 

oil weight recommended in laser system specifications. 
Drain oil plug must be replaced and all spilled oil 
must be removed* 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit Safety glasses 

High voltage probe Service report 

Laser system service manual Shorting bar 

Oil pan Vacuum pump oil 



• 



PERFORMANCE GUIDE: 

1. Put on safety gl asses . 
2 0 Energize laser. 

3. Run laser for 10 minutes. 

Note : Laser system components must be warm. 

4. Shut down laser system* 
5c Disconnect main power. 
6o Insert shorting bar. 

7, Attach high voltage probe* 

8, Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM . 

9, Gain access to vacuum pump, 

10. Wipe vacuum pump clean with rag. 

11. Remove vacuum pump oil fill cap, 
12* Place oil pan under vacuum pump* 

13. Remove drain oil plug* 

14. Drain oil into oil pan. 

15. Replace dram oil plug. 

16. Fill pump with new oil up to sight glass. 
17* Replace oil fill cap* 

18c Clean up any spilled ciK 
19. Remove shorting bar. 



• 
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DUTY: REPAIRING VACUUM SYSTEM 
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PERFORMANCE OBJECTIVE NO, 84 

TASK: Change vacuum pump oil (Continued) 



20. Connect main power. 

21 . Remove safety glasses, 

22. Return laser system to service. 

23. Prepare service report. 

24. Dispose of drained oil according to facility procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING GAS SUPPLY SYSTEM 



PERFORMANCE OBJECTIVE NO, 85 

TASK: Replace gas flow gaugels) 



STANDARD: Gas flow gauge(s) must be secure in mount and must 
not leak gasc 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Flow gauge(s) 
High voltage probe 
Laser cystem service manual 
Safety glasses 



PERFORMANCE GUIDE: 

Put on safety glasses. 
Shut down laser power supply* 
Disconnect main po*"^ 
Insert shorting bar« 
Attach high voltage probe • 
Measure voltage remaining in system, 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

Turn off main gas supply valve, 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS CLOSED AND 
GAS BOTTLE IS SECURE, 
Gain access to gas flow gauge(s). 
Wipe area clean with rag. 
Remove inlet and outlet gas lines. 
Remove gauge (s) from systenn 
Wash hands. 

Connect new gauge(s) in system mount. 
Connect gas inlet and outlet lines* 
Note : Be careful not to cross thread fitting(s) c 
Turn on gas supply valve. 
Remove shorting bar< 
Energize laser. 



ERIC 



Service report 

Shorting bar 

Spray bottle containing 

manufacturer's specified 

leak detector 




3. 

5. 
6, 



7, 



8, 
9„ 

10, 

II. 

12.. 

13. 

14, 

15. 

16. 
17. 
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PERFORMANCE OBJECTIVE NO* 85 

TASK: Replace gas flow gauge(s) (Continued) 



18. Test flow gauge(s) for gas leaks and operation, 

19. Remove safety glasses, 

20. Return laser system to service. 
21 * Prepare service report. 

22o Dispose of defective gas flow gauge according to facility 
procedure . 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING GAS SUPPLY SYSTEM 
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• 



• 



PERFORMANCE OBJECTIVE NO* 86 

TASK: Replace gas solenoid(s) 

STANDARD: Gas solenoid(s) must be secure in mount. Hook up 
wires must be mechanically and electrically secure e 
Solenoid must not leak gas* 

CONDITIONS FOR PERFORMANCE OF TASK: 



PERFORMANCE GUIDE: 

1 o Put on safety glasses. 

2, Shut down complete laser system* 

3o Disconnect main power,, 

4. Insert shorting bar. 

5. Attach high voltage probe* 

6 C Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM* 

7. Turn off main gas supply valve. 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS CLOSED AND 
GAS BOTTLE IS SECURE* 

8. Gain access to gas solenoid(s)* 

9. Clean area with rag. 

10 Remove solenoid electrical wires. 

11 Remove inlet and outlet gas supply lines. 

12 Remove gas solenoid from system* 
13, Wash hands, 

14c install new gas solenoid in mounting bracket* 

15« Connect gas inlet and outlet lines. 

Note : Be careful not to cross thread fittings, 

16, Wrap fitting threads with teflon tape. 

17, Connect electrical wires to solenoid, 

18. Turn on gas supply valve. 

19. Remove shorting bar. 



Standard tool kit 

Gas solenoid(s) 

High voltage probe 

Laser system service manual 

Leak test liquid 



Safety glasses 
Service report 
Shorting bar 
Teflon tape 
VOM 
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DUTY: REPAIRING GAS SUPPLY SYSTEM 
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• 
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PERFORMANCE OBJECTIVE NO, 86 

TASK: Replace gas solenoid(s) (Continued) 



20. Energize laser. 

21. Test gas solenoid for gas leaks and operation. 

a, Troubleshoot gas supply system if necessary. 
22 o Remove safety glasses , 

23. Return laser system to service. 

24. Prepare service report. 

25. Dispose of defective gas solenoid according to facility 
procedure . 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING GAS SUPPLY SYSTEM 



PERFORMANCE OBJECTIVE NO. M 
TASK: Repair gas leakls) 



STANDARD: Laser system must pass manufacturer's gas leak test* 
All fittings and clamps must be tight and 0-rings 
must be replaced. Punctured hosing must be repaired 
or replaced* 



CONDITIONS FOR PERFORMANCE OF TASK: 



Standard tool kit 
High voltage probe 
Hosing 

Laser system service manual 
Leak test liquid 
0-rmgs 



Safety glasses 
Service report 
Silicone vacuum greaser 
Shorting bar 
VOM 



PERFORMANCE GUIDE: 

I* Put on safety glasses, 

2, Shut down laser system* 

3 0 Disconnect main power. 

4, Insert shorting bar* 

5, Attach high voltage probe < 

6< Measure voltage remaining in system* 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 

FROM SYSTEM* 
7. Gain access to <jas leak area* 
8 0 Identify gas leak source* 
a. Hose clamp 

b* 0-ring fitting(s) in coupling 

c* Metal fitting(s) 

d. Gas hose puncture * 
9, Tighten leaking hose clamps* 
10. Replace O-rings. 
IK Tighten metal fittings* 

12. Repair or replace punctured gas hosing, 

13. Remove shorting bar, 

14. Connect main power* 
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DUTY: REPAIRING GAS SUPPLY SYSTEM 



PERFORMANCE OBJECTIVE NO< 87 

TASK: Repair gas leak(s) (Continued) 



15, Energize laser. 

16. Test system for gas leaks according to laser system 
service manual e 

a. Repair gas leak(s) if necessary* 
17o Remove safety glasses. 

18. Return laser system to service. 

19. Prepare service report, 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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PERFORMANCE OBJECTIVE NO< 88 

TASK: Replace gas regulator(s) 



STANDARD: Gas fitting must not be leaking and gas regulator 
must be adjusted to system operating pressure. 



CONDITIONS FOR PERFORMANCE OF TASK: 

Standard tool kit 
Gas regulator(s) 
High voltage probe 
Laser system service manual 
Leak test liquid 



PERFORMANCE GUIDE: 

K Put on safety glasses,. 

2, Shut down laser system, 

3, Disconnect main power. 

4, Insert shorting bar, 

5, Attach high voltage probe . 

6, Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 
FROM SYSTEM. 

7, Gain access to gas regulator(s) * 

8, Shut off main gas supply valve. 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS CLOSED 
AND GAS BOTTLE IS SECURE , 

9, Remove gas inlet hose* 

10, Remove gas outlet hose, 

11, Remove gas regulator low pressure electrical switch, 

12 Remove regulator from mounting bracket. 

13 Install new gas regulator in mounting bracket. 
14, Connect inlet gas hose. 

15c Purge gas regulator. 

16 Connect outlet gas hose< 

17, Connect low pressure electrical switch. 

18, Remove shorting bar. 

19, Connect main power. 
20 Energize laser* 

CAUTION: DO NOT TURN ON HIGH VOLTAGE. 



Safety glasses 
Service report 
Shorting bar 
VOM 
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PERFORMANCE OBJECTIVE NO, 88 

TASK: Replace gas regulator(s) (Continued) 



21. Turn on gas supply valve. 

22. Test regulator for gas leaks* 

a. Repair gas leaks if necessary, 
23c Adjust gas regulator output pressure to laser system 
specifications . 

24, Remove safety glasses, 

25, Return laser system to service. 

26, Prepare service report. 

27, Dispose of defective gas regulator according to facility 
procedure. 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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DUTY: REPAIRING GAS SUPPLY SYSTEM 
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PERFORMANCE OBJECTIVE NO, 89 

TASK: Purge gas regulator(s) 

STANDARD: Regulator must be free of any airborn contaminants, 
CONDITIONS FOR PERFORMANCE OF TASK: 



PERFORMANCE GUIDE: 

1„ Put on safety glasses* 

2, Shut down laser system, 

3, Disconnect main power. 
4 e Insert shorting bar, 

5, Attach high voltage probe, 

6. Measure voltage remaining in system. 

CAUTION: DO NOT PROCEED UNTIL ALL VOLTAGE HAS BEEN DRAINED 

FROM SYSTEM. 
7 & Gain access to gas regulator(s) . 
8> Shut off main gas supply valve. 

CAUTION: DO NOT PROCEED UNTIL SHUT-OFF VALVE IS CLOSED AND 

GAS BOTTLE IS SECURE* 
9, Remove gas inlet hose. 

10. Remove gas outlet hose. 

11. Remove regulator from mounting bracket. 

J2, Remove gas regulator low pressure electrical switch. 

13 Install new gas regulator in mounting bracket. 

14 Connect inlet gas hose. 

lb Review laser system service manual for precautions when 
working within gas system, 

16. Turn pressure adjusting screw control until control feels 
free of internal spring, 

17. Close flow control valve located on output side of regulator. 

18. Open cylinder valve and observe pressure on high pressure 
gauge < 

19. Close cylinder valve, 

20 . Open control valve 1/2 turn. 



Standard tool kit 

Gas regulator(s) 

High voltage probe 

Laser system service manual 



Safety glasses 
Service report 
Shorting bar 
VOM 
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PERFORMANCE OBJECTIVE NO. 89 

TASK: Purge gas regulator(s) (Continued) 



21. Turn pressure adjusting screw control until pressure on 
high pressure gauge returns to zero 0 

22. Repeat steps #16-21 two more times . 

23. Remove shorting bar 0 

24. Remove safety gl asses * 

25. Return laser system to service. 

26. Prepare service reporto 



SOURCE FOR STANDARD: 

1 Writing Team of Incumbent Workers 
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Standard Tool Kit Contents 



The components of the standard tool kit referred to in the majority of 
the performance objectives in this catalog was compiled by the Writing 
Team. It consists of the following tools, equipment, and work aids. 



Al ignment tool 
Assorted screwdrivers 
Allen 

Flat blade 

Phill ips 
Assorted wrenches 

Cresent set 

Combination 

Open-end 

Spanner 
Brushes 

Acid 

Dusting 
Burnisher 
Cl ean rags 
Digital cutters 
Electrical tape 
Feeler gauge set 
Files 

Flat 

Round 

Swiss pattern 
Taper 

Flashl lght or penlight 
Forceps 



Hammer 

Hemostat 

Hex key set 

Laser rod 0-ring set 

Laser safety goggles 

Mode selector 

Nut driver 

PI iers 

Diagonal 

Chain nose 

Long chain 

Needle nose 

Slipjoint 

Utility 

Pocket knife or utility blade 
Safety glasses 
Scale (6" Eng/meter) 
Socket set 
Solder 

Splice key set 
Tweezers 
Wire cutters 
Wire strippers 



A field service laser systems technician may also carry the tools and 
equipment listed below which may not be readily available to the technician 
in the field. These have been listed separately in the Performance Objective 
of each task. 



Cross hair 
Duster 

Energy meter/power meter 
High voltage probe 
High voltage shorting bar 
Lamp extractor tool 
Lamp socket tool 



Mirror holder device 
Mirror retainer removal 
Pulse detector 
Soldering iron 
Solder puller 
Teflon tape 
VOM 



tool 
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Appendix B 

Tool s/Equipment/Work Aids by Percent of Laser Systems Technician Using 

(n * 17) 



Tools/Equipment/Work Aids 


Percent Using 


Adjustable wrench 


100.0 


Allen wrench 


100.0 


Beamsplitter 


100.0 


Laser power/energy meter 


100.0 


Lens mount 


100.0 


Lens tissue 


100.0 


Methyl alcohol 


100.0 


Microscope 


100.0 


Mirror 


100.0 


Mirror mount 


100.0 


Oscil loscope 


100.0 


Phillips screwdriver set 


100.0 


PI iers 


100.0 


Screwdriver 


100.0 


Tweezers 


100.0 


Wire cutters 


100.0 


Ammeter 


94.1 


Angular adjustment mount 


94.1 


Focusing lens 


94.1 


Helium-neon laser 


94.1 


Lens cleaner 


94.1 


Mirror holder 


94.1 


Multimeter 


94.1 


Ohmmeter 


94.1 


Tape 


94.1 


Voltmeter 


94.1 


Jack stand 


88.2 


lone r~- 1 r\t h 
Lc lis L. I Utll 


OO 0 
00 . £ 


Micrometer 


88.2 


Optical bench 


88.2 


Polari zer 


88.2 


Power meter 


88.2 


Pulse generator 


88.2 


Scissors 


88.2 


Spanner wrench 


88.2 


Water flow meter 


88.2 


Expander lens 


82.4 


Hammer 


82.4 


Mirror retainer remover 


82.4 


Pr i sm 


82.4 


Socket assembly set 


82.4 
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Tools/Equipment/Work Aids 


Percent Using 


Water pressure gauge 


82,4 


Amp! i f ier 


7P.5 


Compressed air 


76.5 


Digital energy meter 


75.5 


Frequency counter 


76.5 


High voltage capacitator 


76,5 


IR card 


76.5 


Safety filter qoqqles 


76.5 


Coll imator 


70.6 


Color glass filter 


70.6 


Function generator 


70.6 


Fuse kit 


70.6 


High energy capacitator 


70.6 


H.V. shorting bar 


70.6 


Interferometer 


70,6 


Laser mount 


70.6 


Neutral density filter 


70.6 


Optical power meter 


70.6 


Optical spectrum analyzer 


70.6 


Photiodiode detector 


70.6 


Vibration free table 


70.6 


Water purity meter 


70.6 


Electro-optic modulator 


64.7 


Green phosphor screen 


64.7 


Mode selector 


64.7 


Optical tabl e 


64.7 


Spe trum analyzer 


64-7 


Ultraviolet 1 ight 


64,7 


Acousto-optic modulator 


58.8 


Autocalameter 


58.8 


Ca lor imeter 


58.8 


Precision laboratory microscoDe 


58.8 


Si anal apnerator 


58.8 


VTVM 


58.8 


Bird RF meter 


52.9 


CRT mount 


52.9 


Dummy load 


52.9 


Gauge block 


52.9 


Optical component tester 


52.9 


Prism table 


52.9 


Wattmeter 


52.9 


Digital electronic pulser 


47.1 


Electrically conducting adhesive 


47.1 


0-nng seating tool 


47.1 


RF generator 


47 J 


Stereo microscope 


47.1 
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Tools/Equipment/Work Aids 


Percent Using 


Commonpath interferometer 


41 .2 


Glass-to-metal adhesive 


41 .2 


Quartz halogen power supply 


41 .2 


Spectral analyzer 


41.2 


Wheatstone bridge 


41 .2 


Crystal location tool 


35.3 


Galvonometer 


35.3 


Lamp extractor tool 


35.3 


Lamp socket tool 


35.3 


Optical encoder 


35.3 


Rear detector 


35.3 


Testtape 


35.3 


Laser safety monitor 


29.4 


Quartz halogen housing 


29.4 


Quartz halogen lamp 


29.4 


Wedge angle measurement device 


29.4 


Dye laser pump 


23.5 


LED tester 


23.5 


Photon drag detector 


23.5 


Toolmaker's microscope 


23.5 


Borescope 


11 .8 


Faraday rotator 


11.8 



These 



tools, 



equipment and work aids have been added as a result of further 
input from the Writing and Review Teams and from the results of write-ins 
on the occupational inventory. 



Air hood 
Al ignment tool 
Combination wrench 
Compressed air 
Cresent wrench 
Cross hair 
Digital cutters 
Dusting brush 
Feeler gauge set 
Flashl ight 
Flat file 
Forceps 
Hernostat 
Hex key set 



Nut driver 
Open-end wrench 
Round file 
Safety glasses 
Scale (6" Emg/meter) 
Solder 

Soldering iron 
Solder puller 
Splice key set 
Swiss pattern file 
Taper file 
Vacuum fore pump 
Wire strippers 
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Appendix C 
Bibliography: Sources of Standards 

1 Writing Team of Incumbent Workers 

Consensus of incumbents in laser technology 
. laser technician 
. laser systems technician 
. laser systems field service technician 
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APPENDIX D 
Cross-Reference Table 

This V-TECS catalog is a cumulation of research activities resulting 
in a description of the following domain area in terms of occupational- 
related duties, tasks, performance objectives, and performance guides. 

Laser Technician 
DOT: 019,181-010 

Laser Systems Technician 
DOT: N/A 

The following legend for the cross-reference table codes the results 
of a task analysis from inventory development, to incumbent survey, to 
data analysis, to catalog completion. 

K n The n accompanying an occupational title is the 

number of respondents to the occupational survey- 

2. % Column and row percentage indicate survey responses 

of performance of a task by incumoents, 

3. # Indicates a write-in task by incumbents during 

survey « 

4. Note Indicates a write-in task to catalog by incumbents 

during development of catalog. Note indicates no 
data collected during survey. 

5. (task) Indicates that consensus of incumbents was used to 

reword or edit task statement from original task in 
inventory. Task in parenthesis is the original 
task. 
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6. subscripts Subscripts are usad to indicate subdivision of 

original task into two or more tasks based upon 
review and consensus of incumbent workers, 

7. (task, letter Indicates task includes one or more original 

number) tasK3 in original inventory, 

or 

8. (see task, Task(s) cross-listed into another task(s), 
letter , number) 

9. @ An @ indicates accompanying materials are needed 

and are included in the catalog, 
10 t * Based on analysis of survey data, no performance 

objective written, 
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CROSS-REFERENCE TABLE 

Laser Systems Technician 

Laser Technician 
DOT: 019.181-010 

Laser Systems Technician 
DOT: N/A 



Respondents : 


n * 17 




Duties 


Tasks 


Performance 
Objective/ 
Page Numbers 


Percent {%) 
Performing 










Laser 
Tech . 


Laser Sys. 

1 CLll e 


A. 


MAINTAINING RECORDS 










01 


Maintain laboratory notebook 


1/1 


92,3 


75,0 




02 


Prepare operational log book 
(Prepare technical report) 


2/2 


77 n 
/ / ,U 


IUU ,U 




03 


Prepare shop drawing(s) 
(Prepare shop drawing) 


3/3 


84.7 


75.0 




04 


Prepare equipment requisition 


4/4 


92.3 


100.0 




05 


Prepare service report 


5/5 


38.4 


75.0 




06 


Prepare expense report 


6/6 


53.9 


75.0 




07 


Update technical manual 


7/7 


53.9 


75,0 


B, 


INSTALLING LASER SYSTEMS 










01 


Install gaseous laser system 


8/8 


30.8 


50.0 




02 


Install solid state (YAG) 
laser system 


9/10 


61 ,6 


50.0 


C. 


MAINTAINING LASER SYSTEMS 










01 


Inspect reflecting mirrors 
and focusing optics 


10/13 


100.0 


100.0 
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Duties 


Tasks 


Performance 

UUJ L 1 Vc/ 

Page Numbers 


Percen 

Pppfn V* 
r Ci 1 Ul 


t (*) 

mi nn 
in i n y 








Laser 
Tech. 


Laser Sys 
Tech. 


C. MAINTAINING LASER SYSTEMS (CONTINUED) 








02 


Clean optics 


11/14 


100.0 


100.0 


03 


Verify Q-switch in YAG laser 
system 


12/16 


69.2 


50.0 


04 


Verify polarizer in YAG 
laser system 


1 3/18 


61 .6 


50c0 


05 


Test power/energy output at 
source 


14/20 


— 


— 




(Test power output at source) 




92.3 


100.0 


06 


Verify thermal switch operatior 


15/21 


53.9 


75 .0 


07 


Test RF power on Q-switch 


1 f / Art 

1 6/22 


69. £ 


en n 


08 


Change water filter 


1 7/23 


i nn n 

100.0 


i nn n 

1 uu .u 


09 


Change deionizer cartridge 
holder 


18/24 








(Change deionizer cartridge) 




92.3 


100.0 


10 


Adjust power supply output 


19/26 


— 


— 




(Calibrate power supply out- 
put) 




53.4 


50<0 


11 


Align complete beam delivery 
path 


20/28 








(Align complete optics path) 




100.0 


100c0 




Al ign cavity optics 


21/29 


Note 


Note 


12 


Inspect cooler fittings 


22/32 


100.0 


100.0 


13 


Inspect air circulating 
filter(s) 


23/33 


61 .6 


75o0 
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Duties Tasks 


Performance 
Objective/ 
Page Numbers 


Percent (%) 
Performing 






Laser 
Tech. 


Laser Sys. 
Tech. 


C. MAINTAINING LASER SYSTEMS (CONTINUED) 








14 Clean air circulating 
filter(s) 


24/35 


53.9 


75 .0 


15 Replace air circulating 
filter(s) 


25/36 


S3.9 


7C n 

/b *U 


16 Measure power/energy output 
at source 


26/37 


— 




(Measure power output at 
source) 




92.3 


100,0 


1/ verity satety interlock system 
operation 


27/38 


Q9 ^ 




18 Verify lens focal length 


28/39 


100.0 


100.0 


19 Verify repetition rate 


29/40 






(Verify rep rate) 






i nn n 
IUU.U 


D 0 ANALYZING DOWN LASER SYSTEMS 








01 Identify symptoms of problem 


30/41 


100.0 


100.0 


02 Troubleshoot temperature 
control system 


31/42 


77.0 


75.0 


03 Troubleshoot beam genera- 
tion system 


32/44 


92.3 


100.0 


04 Troubleshoot excitation 
sys tern 


33/46 


92-3 


100,0 


05 Troubleshoot low voltage 
power supply 


34/48 


77,0 


50.0 


06 Troubleshoot RF system 


35/50 


61 ,6 


75.0 



9 
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Duties Tasks 


Performance 
Objective/ 
Page Numbers 


Percent (%) 
Performing 






Laser 
Tech 0 


Laser Sys<> 
Te ch . 


D. ANALYZING DOWN LASER SYSTEMS 
(CONTINUED) 








07 Troubleshoot vacuum system 


36/52 


30.8 


50.0 


08 Troubleshoot gas supply 
system 


37/54 


ft 




E. REPAIRING TEMPERATURE CONTROL SYSTEM 








01 Replace cooler fitting(s) 


38/56 


92.3 


100.0 


02 Clean cooler fitting(s) 


39/58 


84,7 


100.0 


03 Recharge cooling system 


40/60 


53.9 


75.0 


04 Replace temperature sensor(s) 


41/62 


69,2 


75 .0 


05 Replace defective water pump 


42/64 


92,3 


100.0 


06 Replace How sensor 


43/66 






(Replace flow sensor switch) 




7£ . 0 


1 uu *u 


07 Repair defective wiring 


44/68 


84.7 


75.0 


08 Replace defective hosing 


45/70 


84.7 


100c0 


09 Replace heat exchanger 


AC I 70 


69.2 


75.0 


10 Replace reservoir level 
swi tch 


47/74 


46.1 


100,0 


11 Replace agitator 


48/75 


30,8 


75.0 


12 Replace water solenoid(s) 


49/76 


53.9 


50,0 


F, REPAIRING BEAM GENERATION SYSTEM 








01 Replace crystal rod 


50/78 


77.0 


50,0 
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Duties Tasks 


Performance 
Objective/ 
Page Numbers 


Percent (%) 
Performing 






Laser 
Tech, 


Laser S>s„ 
Tech, 


(CONTINUED) 








02 Replace gaseous tube 


51/81 


30.8 


50.0 


03 Replace mirror(s) 


52/84 


100.0 


100.0 


04 Replace gold cavity 


53/85 


61 .6 


50 ( 0 


05 Replace electrodes 


54/87 


84.7 


75,0 


06 Replace polarizer 


55/89 


69.2 


50.0 




□ 0 / 2U 


77.0 


50.0 


OP Dona i' y\ f\Aom o vnanHo 
UO KcfJair Ocam CAfJallucr 


□ / / 


77.0 


50,0 


HQ Donl arfl mi' v<mr mAnnf 


JO/ 7j 


100.0 


75.0 


in Donl arfi 1 aeoy* hntici' nn 
I U KcfJ laLc labci ilUUbliiy 

assembly 


59/94 


92.3 


50,0 


11 Replace flash lamp 


60/96 


77.0 


50.0 


12 Replace lamp jacket 


61/98 


77.0 


50.0 


13 Collimate beam expander 


62/100 


92.3 


75.0 


14 Verify peak pulse power 


63/102 


92.3 


100.0 


id veriTy trequency ot puise 
train 


64/103 


100.0 


50.0 

1 


G REPAIRING EXCITATION SYSTEM 






I 


01 Replace high voltage 
capacitors 


65/105 


53,9 


100,0 


02 Replace high voltage diodes 


66/107 


84.7 


75 0 


03 Replace SCR (silicon control 
rectifier) 


67/109 


69,2 


75.0 



0 

ERIC 



180 



165 



Duties Tasks 


Performance 
Objective/ 
Paae Numbers 


Percent (%) 
Performing 






Laser 

1 cLfl • 


Laser SySo 

To Vi 


G. REPAIRING EXCITATION SYSTEM 
(CONTINUED) 








04 Replace defective board(s) 


68/111 


84.7 


25.0 


05 Repair defective board(s) 


69/112 


84.7 


25.0 


06 Replace high voltage cable(s) 


70/113 


100.0 


75-0 


07 Replace defective resistor(s) 


71/115 


92.3 


75.0 


08 Replace defective fuse(s) 


72/117 


92.3 


75.0 


09 Replace three-phase contactor 


73/119 


46.1 


75,0 


10 Replace high voltage dump 
contactor 


74/121 


38.4 


50.0 


H. REPAIRING LOW VOLTAGE POWER SUPPLY 








01 Replace capacitor(s) 


75/123 


61 .6 


75.0 


02 Replace diode(s) 


76/125 


61 ,6 


75.0 


03 Replace low voltage power 
supply 


77/127 


61 .6 


25.0 


04 Repl ace transformer 


78/129 


61 -6 


75.0 


i. repairing rf system 








01 Replace RF cable connector(s) 


79/131 


53.9 


75 0 

i 


02 Replace RF driver 


80/133 


53.9 


75.0 


J REPAIRING VACUUM SYSTEM 








0) Replace vacuum pump 


81/135 


30.8 


50,0 


02 Replace vacuum hose(s) 


82/137 


30.8 


50.0 

i 
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Duties Tasks 


Performance 
Objective/ 
Page Numbers 


Percent (%) 
Performing 






1 ^ cor 

Tech. 


Laser oys • 
Tech, 


J, REPAIRING VACUUM SYSTEM 
(CONTINUED) 








03 Purge vacuum system 


83/139 


30.8 


50 0 


Change vacuum pump oil 


84/1 40 


Note 


Note 


K. REPAIRING GAS SUPPLY SYSTEM 








01 Replace gas flow gauge(s) 


85/142 


30.8 


50.0 


02 Replace gas solenoid(s) 


86/1 44 


30.8 


50,0 


03 Repair gas 1 eakf s ) 


87/146 


23.0 


50.0 


04 Replace gas regulator(s) 


88/148 


23.0 


50-0 


Purge gas regulator 


89/150 


Note 


Note 
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Appendix E 
STATE-OF-THE-ART BIBLIOGRAPHY 

Duties and Task List Development 

Final Report of Laser/Electro-Optics Technology . Waco, Texas: Technical 
Education Research Centers, Inc., January, 1975. 

Fioroni, John J 0 Competency-Based Curriculum Guide for Laser Technology . 
Springfield, Illinois: Illinois Vocational Curriculum Center. 

International Laser/Electro-Optics Training Conference Proceedings . 
Wausau, Wisconsin: North Central Institute, June, 1980. 

Instruction Manual . Mountain View, California: Spectra-Physics, Inc. 

Laser Electro-Optics Curriculum Guide, Laser/Electro-Optics Technology 
Series c Waco, Texas: Center for Occupational Research and 
Development, Inc, , 1980. 

Laser/Optics: Tomorrow's Technology Today , Cincinnati, Ohio: 
Cincinnati Technical Col lege • 

Muncheryan, Hrand M> Principles and Practice of Laser Technology . 
Blue Ridge Summit, Pennsylvania: Tab Book, Inc., 1983, 

Nd: YAG Laser Systems . Smithtown, New York: Quantronix Corporation. 
Standards Identification 

Writing Team of Incumbent Workers (See Appendix C) 

Tools, Equipment, Work Aids Identification 

Electro-Optical Systems Design . Denver, Colorado: Cahners Publishers, 
October, 1982. 

Fioroni, John J, Competency-Based Curriculum Guide for Laser Technology . 
Springfield, Illinois: Illinois Vocational Curriculum Center* 

International Laser/Electro-Optics Training Conference Proceedings . 
Wausau, Wisconsin: North Central Institute, June, 1980. 
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Tools, Equipment, Work Aids Identification (Continued) 

Laser Electro-Optics Curriculum Guide, Laser/Electro-Optics Technology 
Series . Waco, Texas: Center for Occupational Research and Develop- 
ment, Inc. , 1 980. 

Laser Focus with Fiberoptic Technology . Littleton, Massachusetts: 

PenWell Publishing Company, Advanced Technology Group, March, 1983. 

Laser Focus Buyer's Guide . Littleton, Massachusetts: PenWell Publishing 
Company, January, 1982. 

Writing Team of Incumbent Workers (See Appendix C) 
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RESEARCH & 

DECISION 

PHASE 



CATALOG 

DEVELOPMENT 

PHASE 



:R1C 



DISSEMINATION 

UTILIZATION 

AND 

EVALUATION 
P"*\SE 



Appendix F 
V-TECS DEVELOPMENTAL MODEL 



Consortium Level 
Priority 
Determination 
Procedures for 
V-TECS Product 
Development 



MODULE 1 



0 la tc Lcvc 1 

Selection of 
Priority for 
Development 
of V-TECS 
Products 




Development of 
Product Agreement 
and Management 
> Information 




MODULE 2-A 



MODULE 2-B 



Conducting 
State-of-the- 
Art Researcn 



MODULE 3 



Development of the 
Population Report and 
Sample Selection List 



MODULE 4-A 



Development of the 
Prel iminary 
Occupational Inventory 



MODULE 4-B 



Selection of the 
Writing Team 



MODULE 4-C 



Training of 
the Writing 
Team and 
Final ization 
of the 
Occupational 
Inventory 



Writing of 

Performance 

Objectives/Guides 



MODULE 6-A 



Administration 
of Survey and 
Processing of 
Data 



MODULE 5 



MODULE 6-B 



Assembl ing 
the 

Review 
Catalog 



MODULE 7 -A 



Assembl mg the 
Product Domain^ 
Report 



Review of 

Final 

Catalog 



MODULE 8 



MODULE ; -R 



Comp^at ion 
of Final 
Catalog 



OissennnciK'rt 
of Products 



Eva iuat ion 
-I and Impact 
.Assessment 



MODULE 9 

TRANSITION 

PHASE 



MODULE 10 



MODULE 11 



BEST ronv AVAILABLE 



instructional Materials 
Other 

Re-entry of Model as Needed 
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